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Abstract 
Certification of Gum Arabic in Sudan as an Approach for 
Sustainable Management 
Hagir Mahagoub Elnasri Mohammed 
     اGum Arabic is a non-timber strategic forest product 
of acacia trees of the Sudano-Sahlian region of Sub-Saharan Africa, 
and the Sudan.  The product dominated the world markets for 
generations and was excluded from the USA Economic Sanctions on 
Sudan during the 1990s as it is a basic ingredient in foods, medicines, 
and other essential products. The gum trees are grown under bush 
fallow system under drought cycles, poor marketing policies and 
mismanagement conditions of natural resources. The end result was 
declines in exports with increased smuggling of gum Arabic, 
associated with severe deforestation and southward movement of the 
gum belt. Eleven principles of Certification are considered as crucial 
for improving the present deformed situation of gum Arabic 
production and exports of Sudan. Accordingly the study investigated 
the main factors that may facilitate the certification of gum Arabic to 
access more assured marketing opportunities in the world. The study 
used primary data obtained from a field survey in Um Ruwaba and El 
Rhad localities of north Kordofan State and El Demazine Acacia 
Private Gum Arabic Company (GAC) in the Blue Nile State; in 
addition to the secondary data and information for the investigation of 
the conformity of the prevailing socio-economic and ecological 
variables with the eleven principles of Certification for forest and non 
timber-forest-products. The study revealed the existence of a rich 
ecological, social and economic knowledge about the gum tree, 
 x
availability of a Base Line Data (BLD) at the Forest National 
Corporation (FNC), an annual assured minimum sustained harvest, a 
well developed quality control measures for gum Arabic harvesting 
and processing, based traditional customary land tenure and access 
usufruct rights, presence of gum Arabic producers associations 
involving almost the whole population in the study area. 
Nevertheless, the study revealed the failure of the existing stakeholders’ 
institutions to provide their mandated services except for training in tapping and 
gum Arabic picking. In fact excessive taxes and fees, inadequate credit for taping 
and picking operations, poor implementation of natural resources conservation 
laws and regulations were among the main challenges facing gum Arabic 
certification process. The study recommended the strengthening the role of 
stakeholders (FNC, GAC, and NGOs….etc) involved in gum Arabic production 
and trade to facilitate the certification process successfully.  
ix 
  اﻟﻤﺴﺘﺨﻠﺺ
  
  ﺗﻮﺛﻴﻖ واﻋﺘﻤﺎد اﻟﺼﻤﻎ اﻟﻌﺮﺑﻰ ﻓﻰ اﻟﺴﻮدان
  ﻟﻤﺴﺘﺪاﻣﺔ آﻄﺮﻳﻘﺔ ﻟﻼدارة ا
  
  
اﻟﺼѧѧﻤﻎ اﻟﻌﺮﺑѧѧﻰ ﻣﻨѧѧﺘﺞ ﻏѧѧﺎﺑﻰ إﺳѧѧﺘﺮاﺗﻴﺠﻰ ﻏﻴѧѧﺮ ﺧﺸѧѧﺒﻰ ﻣѧѧﻦ أﺷѧѧﺠﺎر اﻷآﻴﺸѧѧﻴﺎ ﻓѧѧﻰ إﻗﻠѧѧﻴﻢ اﻟﺴѧѧﺎﺣﻠﻰ 
ﺳѧѧﺎد هѧѧﺬا اﻟﻤﻨѧѧﺘﺞ ﻓѧѧﻰ اﻟﺴѧѧﻮق اﻟﻌѧѧﺎﻟﻤﻰ ﻷﺟﻴѧѧﺎل واﺳѧѧﺘﺜﻨﻲ ﻣѧѧﻦ .  اﻟﺴѧѧﻮداﻧﻰ ﺑﺸѧѧﺒﻪ اﻟﺼѧѧﺤﺮاء اﻷﻓﺮﻳﻘﻴѧѧﺔ 
ﻣѧﻦ  اﻟﻌﻘﻮﺑѧﺎت اﻹﻗﺘﺼѧﺎدﻳﺔ اﻟﺘѧﻰ ﻓﺮﺿѧﺘﻬﺎ اﻟﻮﻻﻳѧﺎت اﻟﻤﺘﺤѧﺪة اﻻﻣﺮﻳﻜﻴѧﺔ ﻋﻠѧﻰ اﻟﺴѧﻮدان ﻓѧﻰ اﻟﺘﺴѧﻌﻴﻨﺎت
  .اﻟﻘﺮن اﻟﻤﺎﺿﻰ وذﻟﻚ ﻷﻧﻪ  ﻣﻜﻮن أﺳﺎﺳﻰ ﻓﻰ اﻷﻏﺬﻳﺔ واﻷدوﻳﺔ وﻣﻨﺘﺠﺎت أﺧﺮى هﺎﻣﺔ
ﺗﻨﻤﻮ ﺷﺠﺮة اﻟﺼﻤﻎ ﺑﻨﻈﺎم اﻟѧﺪورة اﻟﻐﺎﺑﻴѧﺔ ﻓѧﻰ وﺳѧﻂ دورات اﻟﺠﻔѧﺎف اﻟﻤﺘﻜѧﺮرة وﺿѧﻌﻒ اﻟﺴﻴﺎﺳѧﺎت 
اﻟﺘﺴѧﻮﻳﻘﻴﺔ وﺳѧﻮء ﺣѧﺎل إدارة اﻟﻤѧﻮارد اﻟﻄﺒﻴﻌﻴѧﺔ ﻓѧѧﺈن اﻟﻤﺤﺼѧﻠﺔ اﻟﻨﻬﺎﺋﻴѧﺔ ﻟѧﺬﻟﻚ هѧﻰ إﻧﺨﻔѧﺎض اﻟﺼѧѧﺎدر 
  .ﺐ ﻣﺼﺤﻮﺑًﺎ ﺑﺈزاﻟﺔ ﻏﺎﺑﺎت اﻟﻬﺸﺎب وإﻧﺘﻘﺎل ﺣﺰام اﻟﺼﻤﻎ ﺟﻨﻮﺑﺎوزﻳﺎدة اﻟﺘﻬﺮﻳ
آﻤﻔѧѧﺎﺗﻴﺢ ﺿѧѧﺮورﻳﺔ ﻟﺘﺤﺴѧѧﻴﻦ وإﻋѧѧﺎدة ﺻѧѧﻴﺎﻏﺔ ( اﺣѧѧﺪ ﻋﺸѧѧﺮ)إﻋﺘﺒѧѧﺮت أﺳﺎﺳѧѧﻴﺎت اﻟﺘﻮﺛﻴѧѧﻖ واﻹﻋﺘﻤѧѧﺎد 
ووﻓﻘًﺎ ﻟﻬѧﺬا ﻓѧﺈن اﻟﺪراﺳѧﺔ ﺗﻬѧﺪف ﻟﺘﻘﺼѧﻲ . اﻟﻮﺿﻊ اﻟﺮاهﻦ ﻹﻧﺘﺎج وﺗﺴﻮﻳﻖ اﻟﺼﻤﻎ اﻟﻌﺮﺑﻰ ﻓﻰ اﻟﺴﻮدان
ﻓѧﻰ ﺗﻮﺛﻴѧﻖ وإﻋﺘﻤѧﺎد اﻟﺼѧﻤﻎ اﻟﻌﺮﺑѧﻰ ﻟﺨѧﺎق اﻟﻔѧﺮص وﺿѧﻤﺎن ودراﺳﺔ اﻟﻌﻮاﻣﻞ اﻷﺳﺎﺳﻴﺔ اﻟﺘѧﻰ ﺗﺴѧﺎﻋﺪ 
  .اﻟﺘﺴﻮﻳﻖ اﻟﻌﺎﻟﻤﻰ
اﺳﺘﺨﺪﻣﺖ ﻓﻰ اﻟﺪراﺳﺔ ﻣﻌﻠﻮﻣﺎت أوﻟﻴﺔ ﻣﻦ اﻟﻤﺴﺢ اﻟﺤﻘﻠѧﻰ ﻟﻤﺤﻠﻴﺘѧﻰ ام رواﺑѧﺔ واﻟﺮهѧﺪ ﺑﻮﻻﻳѧﺔ ﺷѧﻤﺎل 
آﺮدﻓѧѧﺎن وﺷѧѧﺮآﺔ أآﻴﺸѧѧﻴﺎ اﻟﺨﺎﺻѧѧﺔ ﻟﻠﺼѧѧﻤﻎ اﻟﻌﺮﺑѧѧﻰ ﺑﻮﻻﻳѧѧﺔ اﻟѧѧﺪﻣﺎزﻳﻦ ﺑﺎﻟﻨﻴѧѧﻞ اﻻزرق ﺑﺎﻹﺿѧѧﺎﻓﺔ اﻟѧѧﻰ 
ﺔ ﻣѧﺪى ﺗﻮاﻓѧﻖ أﺳﺎﺳѧﻴﺎت اﻟﺘﻮﺛﻴѧﻖ واﻹﻋﺘﻤѧﺎد ﻟﻤﻨﺘﺠѧﺎت اﻟﻐﺎﺑѧﺎت واﻟﻤﻨﺘﺠѧﺎت اﻟﻤﻌﻠﻮﻣѧﺎت اﻟﺜﺎﻧﻮﻳѧﺔ ﻟﺪراﺳѧ
  .اﻹﺟﺘﻤﺎﻋﻰ واﻟﺒﻴﺌﻰ اﻟﺮاهﻦ ﻟﺤﺰام اﻟﺼﻤﻎ-ﻏﻴﺮ اﻟﺨﺸﺒﻴﺔ ﻣﻊ اﻟﻮﺿﻊ اﻹﻗﺘﺼﺎدى
اﻹﺟﺘﻤﺎﻋﻴѧﺔ واﻟﺒﻴﺌﻴѧﺔ اﻟﺜѧﺮﻩ ﻋѧﻦ ﺷѧﺠﺮة -أﻇﻬﺮت اﻟﺪراﺳﺔ ﺗѧﻮﻓﺮ اﻟﻤﻌѧﺎرف و اﻟﻤﻌﻠﻮﻣѧﺎت اﻹﻗﺘﺼѧﺎدﻳﺔ 
ﺌﺔ اﻟﻘﻮﻣﻴﺔ ﻟﻠﻐﺎﺑﺎت ﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ اﻟﺤѧﺪ اﻷدﻧѧﻰ اﻟﻤﻀѧﻤﻮن اﻟﻬﺸﺎب وﺗﻮﻓﺮ ﻗﺎﻋﺪة ﻣﻌﻠﻮﻣﺎت أﺳﺎﺳﻴﺔ ﺑﺎﻟﻬﻴ
ﻣﻦ اﻟﺤﺼѧﺎد اﻟﺴѧﻨﻮي اﻟﻤﺴѧﺘﻤﺮ واﻟﻤﻌѧﺎﻳﻴﺮ اﻟﻤﺘﻄѧﻮرة ﻟﻀѧﺒﻂ ﺟѧﻮدة ﺣﺼѧﺎد اﻟﺼѧﻤﻎ اﻟﻌﺮﺑѧﻰ وﻋﻤﻠﻴѧﺎت 
ﺗﺼѧѧﻨﻴﻌﺔ أﺿѧѧﻒ إﻟѧѧﻰ ذﻟѧѧﻚ وﺟѧѧﻮد ﺟﻤﻌﻴѧѧﺎت ﻣﻨﺘﺠѧѧﻲ اﻟﺼѧѧﻤﻎ اﻟﻌﺮﺑѧѧﻰ اﻟﺘѧѧﻰ ﻳﻨﻀѧѧﻮى ﺗﺤѧѧﺖ ﻟﻮاﺋﻬѧѧﺎ آѧѧﻞ 
اﻟﻤﻌﻨﻴѧﺔ ﺑѧﺎﻣﺮ ( ذات اﻟﺼѧﻠﺔ )ت اﻟﻤﺨﺘﺼѧﺔ آﻤѧﺎ أوﺿѧﺤﺖ اﻟﺪراﺳѧﺔ ﻓﺸѧﻞ آѧﻞ اﻟﺠﻬѧﺎ . اﻟﻤﻨﺘﺠﻴﻦ ﺑﺎﻟﻤﻨﻄﻘﺔ
اﻟﺼѧﻤﻎ اﻟﻌﺮﺑѧﻰ ﻓѧﻰ ﺗѧﻮﻓﻴﺮ اﻟﺨѧﺪﻣﺎت اﻟﻤﻨﻮﻃѧﺔ ﺑﻬѧﺎ ﻣѧﺎ ﻋѧﺪا اﻟﺘѧﺪرﻳﺐ ﻓﻴﻤѧﺎ ﻳﺨѧﺺ ﻃѧﻖ وﻟﻘѧﻴﻂ اﻟﺼѧﻤﻎ 
ﻓﻰ ﺣﻘﻴﻘﺔ اﻷﻣﺮ ﻓﺈن اﻟﻀﺮاﺋﺐ واﻟﺮﺳﻮم اﻟﺒﺎهﻈﺔ اﻟﻤﻔﺮوﺿﺔ ﻋﻠﻰ اﻟﺼﻤﻎ اﻟﻌﺮﺑﻰ و اﻟﺘﻤﻮﻳѧﻞ . اﻟﻌﺮﺑﻰ
iix 
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Chapter One 
Introduction 
1. Introduction 
1.1 Background: 
Certification envisages recovery of degraded Sudan gum Arabic production 
and of opening of new market opportunities abroad since it assesses the 
extent of safe environmental, socio-economical and institutional 
management aspects of traded natural resources products against certain 
international set quality standards. The assessment spans across management 
plan, monitoring and evaluation, ecological harvesting activities, 
biodiversity conservation, soil and water conservation, protection of high 
conservation value areas, regulation of chemical inputs, integrated pest 
management, tenure and customary use rights, air returns and adequate 
benefits, safe and healthy working environment, impact on local and 
indigenous communities, economic viability (www. Falls Brook 
Center.com).  
The Forest Certification Hand Book (1995) provides the principles for forest 
products while the three international organizations, the Forest Stewardship 
Council (FSC), the International Federation of Organic Agriculture 
Movements (IFOAM) and the Fair-Trade Labeling Organization (FLO) 
International carry out the implementation of the assessment of non-timber 
forest products (NTFPs) (FSC, 2000).  
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Gum Arabic is a non-timber forest product of acacia trees of the Sudano-
Sahlian region of Sub-Saharan Africa. The inherent characteristics of gum 
Arabic exemplified by its emulsification, acid stability, low viscosity at high 
concentration, adhesive and binding properties and good mouth feel made it 
widely used in pharmaceuticals, insecticides, ceramics, lithographic plates, 
soft drink, candies and countless other applications (Karama, 2002). 
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The gum belt in Sudan extends across 52000 square kilometers, covering 
one fifth of the area of the country. The main gum Arabic trees in Sudan are 
Hashab (Acacia Senegal) and Talih (Acacia seyal). These trees are grown 
under shifting cultivation system (bush fallow system), which aimed to 
optimize the rational and sustainable use of natural resources in arid and 
semi-arid lands. With the continued increases in human and animal 
populations, drought cycles, poor marketing policies and bad management of 
gum Arabic natural resources, the main gum-producing areas of northern 
Kordofan and northern Darfur areas suffered substantial ecological and 
socio-economic deterioration (Taha, 1999, and Seif el Din, 2000).  
The marketing policy of gum Arabic in Sudan was unstable and had been 
partially responsible for the ongoing deterioration of production and foreign 
trade of this product. The marketing of gum Arabic had a complicated 
market chain associated with fluctuating demand and supply prices (Karama, 
2002). There was no reference to product quality and grade price differential 
to producers of gum Arabic. The effect of those policies resulted in 
increased smuggling of gum Arabic and severe deforestation of the gum 
belt, reduced income and substitution of the gum trees by other crops such as 
sesame, groundnuts and rosella.  The application of certification to gum 
Arabic had been considered as essential since the small producers of this 
NTFP have been subjected to increased poverty and their land exposed to 
continued environmental degradation.  
Problem statement 
Absence of Certification is assumed to be one of the critical factors causing 
fluctuations and non-sustainability of domestic and international supply and 
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prices of Gum Arabic of Sudan This concern calls for exerting more effort to 
analyze the  basic factors for the failure in market, institutions and policies 
that had led to such problems, and to study whether certification and current 
certification initiatives are of real use in slowing the gum area loss and 
degradation, and assuring the objectives of sustainable management. The 
identification of quality forestry as an interim and achievable goal regarding 
social, economic and environmental costs and benefits are crucial in this 
respect.     
Research Problem: 
- Social impact: migration of gum Arabic producers, loss of indigenous 
knowledge, change of welfare, change in production-credit and marketing 
relationship at field level, 
-  Environmental impact: movement of gum belt southward, and effect 
of climate change on gum production even under rehabilitated areas, 
depletion of soils and decline in crop production under crop-acacia shifting 
cultivation,  
- Do all these affect sustainability of products and quality of tapped 
gum Arabic (certification); 
- Key challenges: MIS (management information system), effect on 
production-marketing chain (Chain of custody in certification system) 
- International market demand and prices (fluctuations and 
development of synthetics substitutes to reduce dependence on natural gum 
Arabic).    
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Hypotheses 
• Present policies and practices result in non-sustainable supply and 
prices of Gum Arabic of Sudan. 
• Sustainable management of Gum Arabic forests result in increased 
welfare of producers and national economy of Sudan 
• Present situation can be certified, 
• Certification will result in sustainable management of socio-economic 
and environmental aspects of Gum Arabic of Sudan 
The objectives of the study:  
The main objective of the study to assess the benefits of certification on 
sustainable management of production and trade of gum Arabic 
The Specific objectives: 
1) Evaluate factors affecting gum Arabic production and trade, 
 2) Assess present standardization practices of gum Arabic of Sudan and 
impacts of business on social, economic and environment. 
3) Assess the key challenges and opportunities for gum Arabic certification. 
4) Identify local and international requirements for gum Arabic certification. 
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Research Questions: 
In order to achieve the objectives of the study the following questions are 
formulated. 
• What are the factors/concerns influencing domestic and international 
marketing imperfection.  
• How do existing policies affect the decision on long-term land 
management of small holders in the gum belt? 
•  Should the gum Arabic be certified? 
• What are the requirements of gum Arabic standardization process? 
• How can community, policies and institutional support means be 
reoriented to ensure gum Arabic certification? 
Methodology: 
• Suggest criteria and indicators for improved ecological, social and 
economic standards for sustainable management of certified gum Arabic 
products. 
• Comparative analysis based on deduction approach was used. The 
present was presented in form of tables structured upon data results of a field 
survey integrated through the use of descriptive statistics.   
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Chapter Two 
Literatures Review 
2.1. Gum Arabic Production policies: 
The policies and strategies adopted by the state since the dawn of the last 
century and the national forests plan were directed towards the protection 
and development of the tree recourses and increasing gum Arabic production 
to the level that secure the foremost position of the Sudan in the international 
trade 
a) Section 6 of the forest policies 1932 reads that the role of the 
provincial authorities is focused on the maintenance  and protection of 
the existing (gum) areas , supervision over the markets, improvement 
of communications, afforestation and encourage the opening up of 
new areas , The governors of provinces are entrusted with supervision 
on the markets, the role of the forestry units in the provinces is 
restricted to technical aspects concerned with surveys and the 
provision of field data on all factors that affect gum Arabic 
production. 
b) The amended forest policies 1986 prescribed the development of gum 
forests and increase their productivity by afforestation in forest areas 
and gum gardens, selection of high yielding strains, improvement of 
production methods and encouragement of the rural dwellers to 
restock the gum gardens. 
 8  
c) The Comprehensive National Strategy 1993 was deeply concerned 
with gum Arabic and developments of its production, setting a 
production target of 60000tons per year, The government policy 
encourage the local and foreign capitals to invest in gum Arabic 
production and industries by granting concession to export raw gum to 
those who plant 50000 feddans of Hashab or invest five million tons 
or more in gum industry .Thus there are many companies involved in 
gum Arabic export beside the concession company. 
d) The Draft Forest Policy 2006 devoted appreciable space to gum 
Arabic as the most important non-wood forest product in the Sudan. 
The policy option focus on increasing the benefits to the land owners 
and producers by encouraging the establishment of local societies , 
co-operatives and producer's unions, and improving their investment 
and industrial capabilities , increasing productivity,, and their 
competitive abilities through the provision of loans and finance and 
increasing investment in infrastructures and services in the production 
areas. The policy focuses also on encouraging the private sectors and 
setting out of the organizational frames that safeguards the gum 
quality and the upkeep of the Sudan position in the international 
markets, securing supplies and market stability through the protection 
and the stocking of the gum belt, expanding the production base and 
the establishment of reserve against fluctuations in production 
.Liberalization of the gum foreign trade and the establishment of 
direct link between producers and consumers. That would help to 
clarify the aspects in supply and demand that would lead to good 
profit to tree owners and producers  (Abdelazim,2007) 
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Unfortunately all these polices did not mention the Certification of the Gum 
Arabic as a policy tool for the sustainability of the products or as a market –
base instruments for the gum trade.     
2.2. The Players (stakeholders) in Gum Arabic Business and Their Roles 
in Certification: 
 There is a whole range of players (stakeholders) in the certification process 
in Gum Arabic. These vary from the local community to the government and 
each group has its own goals and aims. 
i) The Local community: 
These people who live in and around the forests. They depend on forests for 
their livelihoods and are usually poor rural dwellers. In practice they are the 
owners of the forests and any decision on forestry matters affects them 
directly .Economic development efforts in the rural areas are aimed at 
improving the life of this lot. Apart from subsistence agriculture ,there are 
no industries in rural Sudan and the infrastructure is un developed .their 
goals is daily sustenance .What they have been told during the visit is that 
certification will bring increased incomes from the Gum Arabic that they sell 
through identified organizations .In view of this, The group has welcomed 
certification with high expectations 
Local communities are organized into villages that are headed by traditional 
headmen (sheikh) who fall under a chief .In each village there is a Gum 
Arabic Production Association 
a. Chief and Headmen (sheikh): 
 10  
These form the traditional authority and have a significant influence 
among their subjects .They administer natural resources in their 
respective chiefdoms. Their goal is the socio-economic improvement 
in the lives of their subjects. They welcome certification as long as it 
does not usurp their powers. 
b. Local government:  
The local government system is made up of state government and 
municipalities. Their goal is provision of services to the residents in 
their area of jurisdiction .Their only interest in certification is that it 
will bring more commerce to their areas which translate in higher 
revenues through taxes. 
c. Forest Department: The department is the government arm that is 
tasked to manage and supervise the usage of forest resources .Their 
goal is sustainable management of the forest resources. Hence any 
measures that promote sustainability are welcome. The concern of the 
department is the redistribution of powers resulting from certification 
process as the certificate holder becomes more involved in forest 
management. It is therefore the desire of the department to be closely 
involved in the process so that their role is not sidelined  
d. Donors and NGO: These have been involved with improvement of 
livelihoods in rural areas. In Sudan they have recognized the 
important role that NTFPs can play in order to improve rural incomes. 
To this end they have to promote processing and marketing of these 
products nationally with aim of trying to maximize income from 
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NTFPs including Gum Arabic. In doing this they will understand the 
fact that the source of NTFPs should be managed sustainably but that 
this can only be achieved if forest users receive adequate incomes. 
They sought certification in order to access the more lucrative foreign 
markets. 
ii) Private companies: 
These are in business for profits such as Acacia Company and Dar 
Savannah, However due to the size of local market it is not possible to 
increase production without seeking export markets which are 
inaccessible without forest certification. 
From the foregoing it is evident that the goals of all players have not been a 
source of conflicts. (18). 
2.3. Trading channels: 
With the exception of Sudan, which exports small quantities of kibbled gum, 
most other producer's countries export only raw gum Arabic (box 2.1). Some 
of this is used by end-use industries without furthers processing but, in most 
cases, kibbled or spray dried gum is used. For many consuming countries, 
particular where the volumes involved are not great or where there is no 
domestic processor, imports are mainly ( or solely) of processed gum, i.e. 
they come from an intermediate country, or secondary source, rather than 
direct from the producing countries. A significant proportion of gum Arabic 
in international trade is therefore in the form of re-exports from countries 
such as France, the UK and the United States, whish have large processing 
capabilities and capacities. 
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There is much is to be gained, therefore, by examining export statistics 
 
for these intermediate destinations, as well as those (where they exist) for 
primary producers. This situation can be represented schematically thus: 
Once the gum Arabic reaches its final destination it is either sold on 
immediately to others, smaller traders, processed by the same company 
which imports it and then sold on to the end-use industries; or used by the 
importers himself, who also happens to be an end –user. In some cases-such 
as the importation of Sudanese gum Arabic into Germany, Italy and the 
United States- an agent facilities the transaction between exporter and 
importer but does not otherwise materially intervene in the transfer of goods.  
2.4. Environmental benefits of Hashab trees: 
In addition to gum production, Hashab trees have many other benefits and 
values, some of which are well perceived by farmer in the gum belt area. 
The wide range of services that Acacia Senegal tree provides render it as one 
of the important multipurpose leguminous tree species used for afforestation 
 
Primary source   Secondary source   Final destination              
Final des tination                                                                          
                                                                                                   
(e.g. Sudan, Nigeria)       (e.g.France, UK, USA)         (Italy, Poland, Mexico) 
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of arid areas in the tropics. Such benefits have been thoroughly discussed by 
Booth (1966), Habish (1970), Awouda (1974), Seif El Din (1981/1982), 
Hussein (1983), Zhang et al., (1989), IIES/IES (1990) and Barbier (1992). 
They are summarized to include the following: 
i) Protection: Hashab trees act as ' buffer' against desertification. The 
tree cover of Acacia senegal is effective in minimizing the erosive 
power of wind and water and collecting sand and debris being moved 
by these erosive forces. The large size of gum Arabic tree enables it to 
face the blowing wind that moves away the soil. In the sands the 
Acacia Senegal tree produces a relatively short tap root and then sends 
out numerous lateral roots, almost perpendicularly from the main root 
to cover a large area around the tree and change their direction 
downwards in search of water. Up to 40 percent of the tree biomass 
may be underground, making Hashab tree highly valued for its soil 
stabilizing functions. Having such characteristics, the Acacia senegal 
tree improves the soil, may assist in dune fixation, act as a buffer 
against wind erosion and decrease water run-off in sandy areas (Seif 
El Din, 1981/82).Such effective soil-binding abilities is very 
important, especially in the low rainfall woodland savannah on sand. 
ii) Hashab trees are very tolerant to temperature and rainfall variation, 
making them invaluable as species that can be grown towards 
northern limits of cultivation in the Sahel, and hence also in this way 
encouraging protection against desertification and desert creep. 
iii) The gum Arabic tree is deciduous and so recycling of minerals from 
leaf and pod decomposition helps supply of organic matter (protein) 
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and add to fertility of the surrounding soils. One important 
characteristic of this woody legume is its ability to fix the atmospheric 
nitrogen symbiosis with Rhizobium bacteria inhabiting its root 
nodules. Nitrogen fixing legumes need no nitrogen fertilizers; they 
even improve the fertility of the soil by nitrogen to it. Zang et al.  
(1989) studied the characteristics of root nodules bacteria isolated 
from some woody legumes in the Sudan .They concluded that 
Rhizobium strains isolated from Acacia senegal tree shows great 
promise as potential inoculants strain with diverse ecological 
properties. It is estimated the area under 16 year old average sized tree 
of Acacia Senegal would receive an amount of nitrogen equivalent to 
76.4kilos of ammonia sulphate per acre, plus considerable organic 
matter. Appreciable significant changes have been effected by Acacia 
sensgal on the surface soil properties (Hussein, 1983).This conclusion 
is consistent with other findings in similar previous investigations 
(Booth, 1966; Habish, 1970). The effect is most pronounced under the 
old Hashab stands in respect of organic carbon and nitrogen. Such an 
increase in these elements can be attributed to tree litter humification 
at the surface. It's also probable that nitrogen fixation in the 
leguminous Acacia Senegal roots contributed to this. 
iv) Hashab trees are a favored source of fodder and provide good 
browsing material for livestock such as cattle, camels and goats. 
Sheep also browse it. Generally, cattle grazing favor the establishment 
of Hashab while camels and goats are considered harmful. Being 
almost entirely grass-eaters, cattle can help in reducing and breaking 
tall grasses layer in the savannah and thereby favor Hashab 
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establishment. On the other hand, camels and goats are entirely 
browsing livestock. The shade value of dense cover of Hashab is quiet 
effective in reducing the intensity of insulation for grazing animals in 
wet season. However, the shade of Hashab tree is not too dense to 
eliminate the valuable grasses growing under it (Taha, 1999). 
v) Gum production is a convenient source of seasonal employment for 
many hundreds of thousands of farmers throughout the gum belt in the 
Sudan. Thus the gum Arabic tree provides a seasonal activity for gum 
farmers and in turns a source of supplementary cash income outside 
the growing season for other cash crops, particularly important in 
locations where off –farm opportunities are limited. This process has 
its direct advantageous influence on the degree of settlement of 
households' members who annually migrate looking for alternative job 
opportunities in the dead season. 
vi) Hashab tree is a source of wood for energy uses (firewood and 
charcoal) and for house construction. Gum production takes place 
with tree aged 4-15 years, so that older trees are unlikely to yield 
significant quantities and become suitable for fuel-wood and ability to 
regenerate by coppice.          
2.5. Environmental impacts of forests and trees:  
Forests, particularly farm trees are one of the world's most vital resources, 
providing essential tree products for people; they are able to sustain 
agriculture capacity via their function improving the microclimate as well as 
protecting and ameliorating the soil. The report of the UNEP (1987) has 
pointed out four important function that forest fulfill in developing countries. 
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They include soil and water conservation, provision of rural people with 
many of their subsistence needs provision of industrial products and hence 
foreign exchange, and finally maintenance of vast genetic resources. 
Globally, the four major positive environmental impacts of plantation 
forestry in the tropics have been identified:      
- Erosion control, which is often cited to be the most important 
environmental benefit of plantation forestry (Sheppered, 1990; Evans, 1992; 
Nilsson-Axberg, 1993).   
- The protection of watershed areas, which through increased vegetation 
cover improves the capabilities of the environment to resist the effects of 
high precipitation (Satterlund, 1972; Mathur et al., 1976).  
- Increase the physical and chemical properties of the degraded soils (Poore 
and Fries, 1985; Evans, 1992). 
- Plantation forests can delay the destruction of natural forests (Budowski, 
1984; Spears, 1984). 
 
2.6. Certification of Forest Products: 
2.6.1. General 
The issue of certification of forests and forest products is driven by   
international markets. Locally there is little or no consumer awareness about 
certification. The idea of forest product certification is to link trade to the 
sustainable management of forest resources by providing consumers with 
information on the production status of the forests from which timber and 
other forest products come. In Sudan it is not developed till now. 
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2.6.2. International Factors: 
Timber certification initiatives began in 1992 following the United Nations 
Conference on Environment and Development (UNCED) in Rio de Janerio. 
The Rio conference recognized that problems of poverty and food security 
were linked to deforestation and indebtedness of developing countries. A 
number of intergovernmental approaches and protocols provided a setting 
for the development of certification standards world wide (Bass1998). 
Environmental and Non-governmental organization and other interested 
groups started the certification initiatives leading to the establishment of the 
Forest Stewardship Council (FSC) in 1992 (Ng'andwe, 2003). Other 
certification schemes arose thereafter. After Rio, international awareness on 
environmental conservation increased in most countries. Other research 
results also showed that increased damage to the environment in one locality 
affects the quality of life else where .An alarm was raised about the cost of 
ozone layer and global warning. All these, it was realized, had origins in the 
uncaring manner in which the natural resources were being harvested. In an 
effort to encourage   better management of forest resources, it was thought 
wise to impose measures that would encourage sustainable management of 
these forest resources. European and American consumers also began to 
demand more natural as opposed to artificial products. One way to strike a 
balance is to come up with certification. The idea was to restrict markets for 
those countries and institutions that do not manage their environment 
sustainably. With this restriction, it has become difficult for Sudan 
institutions that are trying to export forest products to do so. Local institution 
are interested   in either in poverty alleviation or industrial development. 
Since the local market is small and depressed, higher incomes and increased 
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production from forest industries can only be attained through access to 
international markets for both wood and NWFPs.  Sudan is signatory to over 
22 international environment related conventions, some of which have been 
ratified. The conventions and treaties provide for policy framework, which 
guides the nation's international policy on forests. The national forest policy 
does not mention forest certification but the main theme is sustainable 
management, conservation and utilization (Felix, 2004).          
The mention of certification these days evokes passionate responses from 
many people concern about forestry. Certification is seen by some as the 
panacea that will bring about much needed reform in natural resource 
sectors, while others are vehemently opposed to this voluntary regulation as 
an unnecessary barrier to trade. Whatever the opinion, certification has 
become the hot topic in many natural resource sectors. The harvest of non-
timber forest products has recently become a topic of interest for a range of 
certification programs. 
2.6.3. Certification Definitions: 
• Certification is a process by which a forest owner voluntarily requests 
an inspection of a forest to determine if pre-defined management standards 
(Box 2.2) are being met. 
• Process for assessing if a forest is managed sustainably. 
• Away to communicate environmental information about forests to  
      consumers. (Seminar Certification)  
 
 19  
Box.2.2 Standards (definition and type) 
 
Standards:  
The term standard is used generally to describe a 
Quality or measures serving as a basis or example or principles to which others conform 
or should conform, or by which the accuracy or quality of others is judged  
As defined by the Oxford English Dictionary. Or 
Standard are documented agreements containing technical specifications or other 
precise criteria to be used consistently as rules, guidelines, or definitions of 
characteristics, to ensure that materials, products, process and services are fit for their 
purpose. 
 as defined by (International Standardization Organization) ISO there are different types 
of standards which can be categorized as being either external or internal to the Local 
Forest Management Unit (LFMU). 
External standards are those set by third party independent bodies. These are uaually 
international or national bodies; and all stakeholders usually participate in the standard 
setting process. Internal standards are those developed by LFMUs to describe the level 
of performance which their forestry activities must reach. 
Internal standards are interpreted from external standards and are specific to the LFMU. 
A vital part of the certification process is an assessment of this interpretation by the 
certification body.  
 
2.6.4. Non-Timber Forest Products (NTFP) Definition:  
   The FSC Working Group suggests this definition for NTFPs as:" All biotic 
products other than timber which can be harvested for subsistence and/or for 
trade .NTFPs may come from primary and natural forests, secondary forests, 
and forest plantations. (FSC, 1997).  
2.6.4.1. Types of NTFP:  
NTFPs include food, beverages, spices, flavoring, perfumes, medicines, 
paints, polishes, construction materials, and extracts used in the chemical 
industry. Presently at least 150 NTFPs are significant in terms of 
international trade such as honey, gum, rattan, bamboo, cork, nuts, 
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mushrooms, essential oils, and plants or animal parts used for 
pharmaceutical products (FAO, 1997)    
2.6.4.2. Non-Timber Forest Products around the World:  
It estimated that 80% of the population of" developing” countries relies on 
non-timber forest products for their primary health and nutritional needs. 
(FAO, 1995). 
Despite their widespread use and importance. NTFPs have generally been 
considered as minor specialty products and therefore not included in 
regional or national forest planning strategies. In 1993, the total world trade 
in NTFPs was estimated to be around US$ 11-billion. In addition to their 
economic value NTFPs can play important roles in maintaining or restoring 
important cultural traditions and improve the quality of life for million of 
people .(Mallet& Karmann, 2000) falls brook center’s NTFP pages.  
Certification of NTFPs can improve market access, increase price paid to 
harvesters and processors through price premiums (Chain of custody?); 
educate consumers; provide conscientious consumers with a clear choice of 
products and encourage sustainable harvesting practices. Certification also 
leads to sustainable forest management (Baharuddin and Simula, 1996) 
Newsletter No. 43 November 2000 
2.6.4.3. Certification systems for NTFPs 
The certification systems that are relevant to NTFPs include sustainable 
forestry, organic agriculture and, to a lesser extent, fair trade.  
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The Forest Stewardship Council (FSC) in Bon was established by NGOs and 
the private sector. This organization gives full authority to its members to 
carry out its mission and vision. membership to experts in the fields of 
economics, environment and social affairs, In 1994, nine –ten FSC 
principles of Sustainable Forest Management (SFM) principle and related 
criteria. FSC criteria and principles are oriented to evaluate the performance 
of Forest Management Unit (FMU) (performance standards). (Box 2.3)  
FMU is defined as a clear demarcated area of land covered predominantly 
by forests, managed to a set of explicit objectives and according to a long-
term management plan. The FSC is an accredited organization for 
certification bodies. 
Around 18 million hectares of forest in the world have received a FSC 
certificate that enabled promotion and rational management of forests (FSC, 
2000). FSC website www.FSCOAX.org) promotes well-managed forests 
through the application criteria and indicators that address sustainable 
management of ecological, social and economic aspects related to forestry. 
The FSC has relatively recent certification programs that resulted from 
concern over the fate of the world's forests, particularly in tropics. 
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Box 2.3. Separation of Management and Performance Dimensions (Standards) 
Management Dimension:: 
a. Area Management:                     Area Demarcation (Compulsory Requirements) 
b. Production Management:                                     Performance (Core Activities) 
              c. Organizational Management:                  Managerial Quality (Desired 
Requirements) 
Performance Dimension:: 
              1. Production Sustainability 
              2. Environment Sustainability 
              3. Social Sustainability 
 
The matrix shows how the management and production dimensions are combined and 
that each 
indicator represents a combination of dimensions. 
 
Matrix Showing the Management and Production Dimensions 
Management Dimension (Principles)
 (Strategies for Achieving Results) 
Production Dimension (Principles) 
 
Production 
Sustainability 
Environment 
Sustainability 
Social 
Sustainability 
1. Area Management 
(Compulsory Re quirements) 
INDICATOR INDICATOR INDICATOR 
 
2. Forest Management 
      2.1 Production M’ment  
2.2 Environmental M’ment           
      2.3 Social M’ment 
(Core activities) 
INDICATOR INDICATOR INDICATOR 
3. Organizational Management 
(Desirable) INDICATOR INDICATOR INDICATOR 
Source : LEI 5000 Standards 
 
 
 2.6.5. FSC Principles: 
Forest management certification under FSC has the most/ well-rounded 
criteria and perhaps the most natural choice for NTFPs .The principles are 
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2.6.5.1.Principle 1:  Compliance with laws and FSC principles. 
 Forest management shall respect all applicable laws of the country in which 
they occur, international treaties and agreements to which country is a 
signatory, and comply with all FSC principles and criteria. 
1.1 Forest management shall respect all national and local laws and 
administrative requirement. 
1.2 All applicable and legally prescribed fees, royalties, taxes and other 
charges shall be paid. 
1.3 In signatory countries, the provisions of all billing international 
agreements such as CITES, ILO convention, ITTA, and convention on 
biological diversity shall be respected. 
1.4 Conflicts between laws, regulations and FSC Principle and Criteria 
shall be evaluated for the purposes of certifications, on case by case basis, by 
the certifiers and the involved or effected parties. 
1.5 Forests management area should be protected from illegally harvesting, 
settlements and other unauthorized activities. 
1.6 Forest mangers shall demonstrate a long-term commitment to adhere to 
the FSC Principle and Criteria. 
2.6.5.2. Principle 2. Tenure and use rights and responsibilities. 
 Long term tenure and use rights to the land and forest resources shall be 
clearly defined, documented and legally established.  
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Clear evidence of long-term forest use rights to the land (e.g. land title, 
customary rights, or lease agreements) shall be demonstrated. 
Local communities with legal or customary tenure or use rights shall 
maintain control to the extent necessary to protect their rights or resources, 
over forest operations unless they delegate control with free and informed 
consent to other agencies 
Appropriate mechanisms shall be used to resolve disputes over tenure claims 
and use rights. The circumstances and status of any outstanding disputes will 
be explicitly considered in the certification evaluation. Disputes of 
substantial magnitude involving significant number of interests will 
normally disqualify an operation from being certified. 
2.6.5.3. Principle 3: Indigenous people’s rights.  
The legal and customary rights of indigenous peoples to won use and 
manage their lands, territories, and resources shall be recognized and 
respected 
3.1 .indigenous peoples shall control forest management in their lands and 
territories unless they delegate control with free and informed consent to 
other agencies 
3.2. Forest management shall not threaten or diminish, either directly or 
indirectly, the resources or tenure rights of indigenous people. 
3.3. Sites of special cultural, ecological, economic or religious significance 
to indigenous people should be clearly identified in corporation with such 
peoples and recognized and protected by forest managers. 
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3.4. Indigenous peoples shall be compensated for the application of their 
traditional knowledge regarding the use of forest species or management 
systems in forest operations. This compensation shall be formally agreed 
upon with their free and informed consent before forest operations 
commence. 
2.6.5.4. Principle 4. Community relations and worker’s rights.  
Forest management operations shall maintain or enhance the long term 
social and economic well-being of forest workers and local communities  
4.1. The communities within, or adjacent to, the forest management area 
should be given opportunities for employment, training and other services. 
4.2. Forest management shall meet or exceed all applicable laws and/or 
regulations covering health and safety of employees and their families. 
4.3. The rights of workers to organize and voluntarily negotiate with their 
employers shall be guaranteed as outlined in convention 87 and 98 of the 
International Labour Organization. 
4.4 management planning and operation should incorporate the results of 
evaluations of social impact, Consultations shall be maintained with people 
and groups (both men and women) directly affected by management 
operations. 
4.5. Appropriate mechanisms shall be employed for resolving grievances 
and for providing fair compensation in the case of loss or damage affecting 
the legal or customary rights, property, resources, or livelihood of local 
peoples. Measures shall be taken to avoid such loss or damage  
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2.6.5.5. Principle 5. Benefits from the forest. 
 Forest management operation shall encourage the efficient use of the forest 
multiple products and services to ensure economic viability and wide range 
of environmental and social benefits 
5.1. Forest management should strive towards economic viability, while 
taking into account the full environmental, social, and operational costs of 
production, and ensuring the investments necessary to maintain the 
ecological productivity of the forest. 
5.2 Forest management and marketing operation should encourage the 
optimal use and local processing forest's diversity of products. 
5.3. Forest management should minimize waste associated with harvesting 
and on-site processing operations and avoid damage to other forest 
resources. 
5.4. Forest management should strive to strengthen and diversify the local 
economy, avoiding dependence on single forest products. 
5.5. Forest management operations should recognize, maintain, and, where 
appropriate enhance the value of forest services and resources such as 
watersheds and fisheries. 
5.6. The rate of harvest of forest products shall not exceed levels which can 
be permanently sustained 
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2.6.5.6. Principle 6. Environmental impact. 
 Forest management shall conserve biological diversity and its associated 
values, water resources, soils, and unique and fragile ecosystems and 
landscapes, and, by doing, maintain the ecological functions and integrity of 
the forest 
6.1. Assessment of environmental impacts shall be completed—appropriate 
to the scale intensity of forest management and the uniqueness of the 
affected resources –and adequately integrated into managements systems 
.Assessments shall include landscape level considerations as well as the 
impacts on-site processing facilities environmental impacts shall be assessed 
prior to commencement of site disturbing operations. 
6.2. Safeguards shall exist which protect rare threatened and endangered 
species and their habitats (e.g., nesting and feeding areas). Conservation 
zones and protection areas shall be established, appropriate to the scale and 
intensity of forest management and the uniqueness of the affected resources. 
Inappropriate hunting, fishing, trapping and collecting shall be controlled. 
6.3. Ecological functional and values shall be maintained intact, enhanced, 
or restored, including: 
a) Forest regeneration and succession. 
b) Genetic, species, and ecosystem diversity 
c) Natural cycle that affect the productivity of forest ecosystem. 
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6.4. Representative samples of existing ecosystems within the landscape 
shall be protected in their natural state and recorded on maps, appropriate the 
scale and intensity of the operations and the uniqueness of the affected 
resources. 
6.5. Written guidelines shall be prepared and implemented to: control 
erosion; minimize forest damage during harvesting, road construction, and 
all other mechanical disturbances; and protect water resources. 
6.6. Management systems shall promote the development and adoption of 
environmentally friendly non-chemical methods of pest management and 
strive to avoid the use of chemical pesticide. World Health Organization 
Type 1A and 1Band chlorinated hydrocarbon pesticides; pesticide that are 
persistent, toxic or whose derivatives remain biologically active and 
accumulate in the food chain beyond their intended use; as well as any 
pesticides banned by international agreement, shall be prohibited .If 
chemicals are used, proper equipments and training shall be provided to 
minimize health and environmental risks. 
6.7. Chemicals, containers, liquid and solid non-organic waste including fuel 
and oil shall be disposed of in environmentally appropriate manner at off- 
site locations. 
6.8. Use of biological control agent shall be documented, minimized, 
monitored and strictly controlled in accordance with national laws and 
internationally accepted scientific protocols. Use of genetically modified 
organisms shall be prohibited. 
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6.9. The use of exotic species shall be carefully controlled and actively 
monitored to avoid adverse ecological impacts. 
6.10. Forest conservation to plantation or non-forest land uses shall not 
occur, except in circumstances where conversion: 
a) Entail a very limited portion of the forest management unit; and 
b) Does not occur on high conservation value forest areas; and 
c) Will enable clear. substantial, additional, secure, long term conservation 
benefits across the forest management unit. 
2.6.5.7. Principle 7. Management plan: 
 A management plan – appropriate to scale and intensity of the operations- 
shall be written, implemented, and kept up to date. The long term objectives 
of management, and the means achieving them, shall be clearly stated 
7.1. The management plan and supporting documents shall provide: 
a) Management objectives. 
b) Description of the forest resources to be managed, environmental 
limitations land use and ownership status, socio-economic conditions and a 
profile of adjacent lands. 
c) Description of silvicultural and/or other management systems, based on 
the ecology of the forest in question and information gathered from 
resources inventories. 
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d) Rationale for rate of annual harvest and species selection. 
e) Provision for monitoring of forest growth and dynamics. 
f) Environmental safeguards based on environmental assessments. 
g) Plans for the identification and protection of rare, threatened and 
endangered species. 
h) Maps describing the forest resource base including protected areas, 
planned management activities and land ownership. 
i) Description and justification of harvesting techniques and equipment to be 
used. 
7.2. The management plan shall be periodically revised to incorporate the 
results of monitoring or new scientific and technical information, as well as 
to respond to changing environmental, social and economic circumstances. 
7.3 Forest workers shall receive adequate training and supervision to ensure 
proper implementation of the management plan. 
7.4. While respecting the confidentiality of information, forest managers 
shall make publicly available a summary of the primary elements of the 
management plan, including those listed in Criterion 7.1. 
2.6.5.8. Principle8.Monitoring and Assessment: 
 Monitoring shall be conducted –appropriate scale and intensity of forest 
management – to assess the condition of the forest, yields, of forest products, 
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chain of custody, management activities and their social and environmental 
impacts. 
8.1. The frequency and intensity of monitoring should be determined by the 
scale and intensity of forest management operations as well as the relative 
complexity and fragility of affected environment. Monitoring procedure 
should be consistent and replicable over time to allow comparison of results 
and assessment of change. 
8.2. Forest management should include research and data collection needed 
to monitor, at a minimum, the following indicator: 
a) Yield of all forest products harvested. 
b) Growth rates, regeneration and condition of the forest. 
c) Composition and observed changes in flora and fauna. 
d) Environmental and social impacts of harvesting and other operations 
e) Costs, productivity, and efficiency of forest management 
8.3. Documentation shall be provided by the forest manager to enable 
monitoring and certifying organizations to trace each forest product from its 
origin, process known as the "chain of custody". 
8.4. The results of monitoring shall be incorporated into the implementation 
and revision of the management plan. 
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8.5. While respecting confidentiality of information, forest managers shall 
make publicly available a summary of result of monitoring indicators 
.including those listed in criterion 8.2. 
2.6.5.9. Principle 9. Maintenance of high conservation value forest.  
Management activities in high conservation value forest shall maintain or 
enhance the attributes, which define such forests. Decision regarding high 
conservation value forest shall always be considered in the context of 
precautionary approach. 
9.1 Assessment to determine the presence of the attributes consistent with 
High Conservation Value Forests will be completed, appropriate to scale and 
intensity of forest management. 
9.2. The consultative portion of the certification process must place 
emphasis on the identified conservation attributes, and options for 
maintenance thereof. 
9.3 The management plan shall include and implement specific measures 
that ensure the maintenance and/or enhancement of the applicable 
conservation attributes consistent with the precautionary approach. These 
measures shall be specifically included in the publicly available management 
plan summary. 
9.4. Annual monitoring shall be conducted to assess the effectiveness of the 
measures employed to maintain or enhance the applicable conservation 
attributes   
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2.6.5.10. Principle 10. Plantation. 
 Plantation shall be planned and managed in accordance with Principles and 
Criteria 1-9, and Principle 10 and its Criteria. While plantations can provide 
an array of social and economic benefits, and can contribute to satisfying the 
world's needs for forest products, they should complement the management 
of, reduce pressures on, and promote the restoration and conservation of 
natural forest 
10.1 The management objectives of the plantation, including natural forest 
conservation and restoration objectives, shall be explicitly stated in the 
management plan, and clearly demonstrated in the implementation of the 
plan. 
10.2. The design and layout of plantations should promote the protection, 
restoration and conservation of natural forests, and not increase pressures on 
natural forests, wildlife corridors, streamside zones and a mosaic of stands of 
different ages and rotation periods, shall be used in the layout of the 
plantation, consistent with the scale of the operation. The scale and layout of 
plantation blocks shall be consistent with patterns of forest stands found 
within the natural landscape. 
10.3. Diversity in the composition of plantation is preferred, so as to enhance 
economic, ecological and social stability. Such diversity may include the 
size and spatial distribution of management units within the landscape 
.numbers and genetic composition of species age, classes and structures. 
10.4. The selection of species for planting shall be based on their over all 
suitability for the site and their appropriateness to the management 
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objectives. In order to enhance the conservation to the biological diversity, 
native species are preferred over exotic species in the establishment of 
plantations and the restoration for the degraded ecosystems. Exotic species 
which shall be used only when their performance is greater than that of 
native species, shall be carefully monitored to detect unusual mortality, 
disease, or insect outbreaks and adverse ecological impacts. 
10.5. A proportion of the overall forest management area, appropriate to the 
scale of the plantation and to be determined in regional standards shall be 
managed so as to restore the site to a natural forest cover. 
10.6. Measures shall be taken to maintain or improve soil structure, fertility, 
and biological activity. The techniques and rate of harvesting, road and trail 
contracture and maintenance, and the choice species shall not results in long 
term soil degradation or adverse impacts on water quality, quantity or 
substantial deviation from stream course drainage patterns. 
10.7. Measures shall be taken to prevent and minimize out breaks of pests, 
diseases, fire and invasive plant introductions. Integrated pest management 
shall form an essential part of the management plan, with primary reliance 
on prevention and biological control methods rather than chemical pesticides 
and fertilizers. Plantation management should make every effort move away 
from chemical pesticides and fertilizers, including their use in nurseries. The 
use of chemicals is also covered in Criteria 6.6 and 6.7   
10.8. Appropariate to the scale and diversity of the operation, monitoring of 
plantations shall include regular assessment of potential on-site and off-site 
ecological and social impacts,(e.g. natural regeneration, effects on water 
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resources and soil fertility, and impact on local welfare and social well-
being), in addition to those elements addressed in principle 8,6,and 4. No 
species should be planted on a large scale until local trial and/or experiences 
have shown that their ecologically well-adapted to the site, are not invasive, 
and do not have significant negative ecological impact on other ecosystems. 
Special attention will be paid to social issues of land acquisition for 
plantation, especially the protection of local rights of ownership, use or 
access. 
10.9. Plantation establishments in areas converted from natural forests after 
November 1994 normally shall not qualify for certification. Certification 
may be allowed in circumstances where sufficient evidence is submitted to 
the certification body that the manager/owner is not responsible directly of 
such conversion. 
2.6.5.11. Principle 11.Non-Timber Forest Products: 
Non-timber forest products (NTFPs) shall be managed in accordance with 
principle and criteria 1-10, and 11 and its criteria, Harvest of NTFPs usually 
have lower impacts on the forest ecosystem than timber harvesting, can 
provide an array of social and economic benefits, particularly to community 
operations and should be an important component of forest ecosystem 
management. NTFPs require special management and monitoring 
considerations in order to ensure the long-term viability of species and to 
minimize adverse social and ecological impacts. 
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11.1 The management plan must identify and provide specific guidelines for 
each NTFPs species or species group considered for commercial harvest, 
and identify the most important NTFPs for subsistence use  
11.2 Management plans; operational activities and monitoring shall ensure 
long term ecological viability of NTFPs populations. Management systems 
should address the ecological processes of, and implement activities to 
minimize the ecological impacts of harvesting on various types of NTFPs, 
including, but not limited to: 
 -products which require the removal of the individual. 
 -  products which affect species' growth or productivity. 
- products which ,when harvested, cause damage to trees or other forest 
products 
- products which are critical to nutrient cycling 
- products which have high wildlife value 
- products which have very specific ecological interdependences 
- products which are harvested for subsistence use 
11.3. Management plans that prioritize timber production should include 
specific provisions to describe and minimize short and long term impacts on 
NTFPs. 
11.4 The management plan shall address the social and economic impacts 
NTFPs management, including subsistence-utilization and traditional 
 37  
harvesting practices, and shall respect the cultural and religious significance 
of NTFOs to local and indigenous communities. 
11.5.NTFPs harvesting method and levels must be appropriate to the species 
or species group, and should reflect scientific, local and/or indigenous 
knowledge. 
11.6. The monitoring of timber harvesting should evaluate impacts on non-
timber resources and the forest ecosystem. Monitoring should also include 
the impact of non-timber forest products on timber resources. 
11.7. In addition to criterion 3.4, indigenous and local communities should 
receive fair and adequate benefits for any use of their name or image in 
marketing. 
Whenever local or indigenous is the basis of a NTFPs –related patent, the 
affected community should receive fair and adequate benefits.     
The FSC is expensive and time-consuming certification program and it is 
easy to apply to many NTFPs since it fits the conventional forest harvest 
structure of FSC i.e. large-scale industrial operations. Therefore, FSC is 
appropriate for large-scale industrial NTFP operations. This FSC provides a 
better guarantee of price premiums for certified products and access to a 
range of specialized markets. 
2.7. Organic agriculture: 
2.7.1. Introduction: 
The International Federation of Organic Agriculture Movements (IFOAM) 
is the equivalent world body for organic agriculture. It grew out of a global 
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farmers' movement and focuses on building soil fertility and the avoidance 
of chemicals in agriculture. Organic production is referring to production 
methods, which do not involve the use of synthetic pesticides chemical 
fertilizers or genetically modified organisms. Organic techniques emphasize 
improving soil quality, improving crop diversity, protecting the health of 
workers and consumers, and reducing the environmental impacts of 
production (Falls Brooks NTFP page 10).  
Features of organic agriculture: The two most commonly known features of 
organic agriculture are the recycling of nutrients, and natural means of pest 
and disease control according to both traditional and modern scientific 
knowledge. However, it is more than just a system of production that 
includes or excludes certain inputs, particularly agro-chemicals and GMOs 
because it builds on and enhances the ecological management skills of the 
farmers, fisher folk and pastoralist, and includes soil standards. IFOAM 
formulated organic principles and basic standards that are applied in both 
certified and non-certified organic agriculture and which are adhered to and 
cherished. 
 
2.7.2. The Benefits of Organic Agriculture: 
Organic farming contributes to the Millennium Development Goal   of 
improved health and food security, environmental conservation and 
economic development by: 
 -Increasing and stabilizing yields in semi-arid lands: The use of manures, 
composts and mulches that increase both water infiltration and water 
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retention in the soil both fertilize crops and help them reach maturity when 
rains stop early. 
 -Increasing return for labor investment: Labor demand by organic 
fertilization is well rewarded by higher yields. 
 - Combating desertification: Ground cover and soil quality are improved 
and help to reduce soil erosion, to increase water uptake, and to raise the 
water table, thus restoring and maintaining springs. 
 -Improving pest control: The risk of pest and disease build-ups is reduced 
by organic methods as compared to chemicals, although migratory pests may 
still be a challenge. 
-Reducing debts: Farmers are spared from the burden of debts often arising 
from talking external agricultural inputs on credit; 
 - Coping with HIV/AIDS: Patients can strengthen their immune system 
with sufficient and healthy food, and extended their lifespan and economic 
activities by many years. 
 - Strengthening social systems: Organic agriculture builds on local 
traditional knowledge, supports smallholder farm development, and suits 
women farmers` requirements. 
 -Maximizing environmental services: By conserving biodiversity, 
improving soils and avoiding chemical inputs that contaminate ecosystems 
(IFOAM 2005), GTZ, Marilla Sandini)    
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 IFOAM has criteria for wild harvested products as well as specific criteria 
for some NTFPs like maple syrup and honey. For small-scale operations, as 
much food and medicinal product harvesting operations are organic 
agriculture certification provides a good alternative and may be the best 
option. It is not as comprehensive as FSC in terms of the scope of its criteria 
but it is also less costly and has good consumer recognition 
 2.8. Fair trade: Fair-trade Labeling Organizations (FLO) 
 places an emphasis on the social components of production, ensuring the 
well-being of the producer. 
 FLO developed out of the alternative trade movement and certified limited 
number of agroforestry products although its product range is increasing. It 
seeks to ensure that business contributes to the well-being of workers and 
communities, and strive to reverse the usual tendency of international trade 
which all to often increase global and regional inequality, Fair trade certified 
enterprises are often, though not exclusively, worker cooperatives or 
associations, (Falls Brook Center’s NTFP Pages). 
Fair trade should also consider that producers receive a fair deal and that the 
costs of certification are borne by the retailer and consumer rather than by 
the producer.  
These three international bodies are of interest because each of them has a 
set of generic standards in their own field of expertise, they play a 
coordinating role for organizations working in their sector, and they each 
accredit or coordinate certification organizations that do the actual 
assessments of the producers.  
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2.10. Opportunities for NTFP certification: 
Certification specific to NTFPs is not very recent and largely tested, so many 
of the principles and processes by which these products get certified are 
worked out and chopped down. One example of this ‘work are the trial 
certification assessments of specific NTFPs like chicle gum, Brazil nuts, 
palm heart, and chestnut, that FSC has carried out during the last few years 
Table (2.1)  
Table (2.1): FSC Certified NTFPs 
NTFPs Country 
Chicle Mexico 
Maple syrup USA 
Acai juice Brazil 
Palm heart Brazil 
Oak bark Denemark 
Cosmetic ingredient Barazil 
Brazilian nuts Peru 
Meat Scotland
International Data Base. www.fsc.info.org 
Based on the information gathered during these field trials it seems that 
some of the key challenges to NTFP certification include the following: 
1) A lack of ecological knowledge about individual species including 
baseline data, sustainable harvesting levels and resiliency of the species. 
This knowledge is often relevant to a specific ecological niche, and it is 
often the local inhabitants that are the most knowledgeable. However, when 
NTFPs that have traditionally been used for subsistence purposes are subject 
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to increased harvesting pressures from commercialization, there is often 
little information about the ecological impacts of this increased harvesting. 
2) Possible negative impacts on small producers and subsistence users. This 
includes the need to prove and/or formalize customary tenure and access 
rights, high costs of certification and the potential loss of subsistence use 
rights due to increased market demands. 
3) Uncertain realization of market benefits from certification. The markets 
for certified products are not well developed and tend to occupy niche 
markets that value products of consistent high quality. In many cases, strict 
quality control measures in NTFP harvesting and processing still need to be 
developed. In addition, it has yet to be shown whether certified NTFPs are 
able to command a price premium in the marketplace. 
4) Inexperience with NTFP certification including lack of certifiers with 
experience in the ecology and regeneration of specific NTFPs, lack of 
standard policies and difficulties integrating timber and non-timber product 
certification. 
 
2.11. Sustainable management Forest: 
2.11.1. General: 
Sustained managed forest is a forest managed to meet all existing regulations 
such that environmental, social, and economic factors are balanced to meet 
the need of the present without compromising the ability of future 
generations to meet their needs. It includes; biodiversity, habitat protection 
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and enhancement, riparian / wet land protection, protection of productive 
capacity, protection of endangered plants and animals, Protection of culture, 
spiritual, and historical site.(http//:www.fsc.org) 
2.11.2. The categories / criteria need to measure the sustainability of a 
production system is: 
 Management plan monitoring and evaluation., ecological harvesting 
activities, biodiversity conservation, soil and water conservation, protection 
of high conservation value areas, regulation of chemical inputs, integrated 
pest management, tenure and customary use rights , fair returns and 
aadequate benefits, safe and healthy working environment, impact on local 
and indigenous communities, economic viability 
2.11.3. Principles of sustainability: 
 There are certain general principles of sustainability these include: 
-Environmental sustainability: this an ecosystem being able to imitate 
support healthy organisms, whilst maintaining its productivity, adaptability 
and capability for renewal, it requires that forest management respects, and 
builds on, natural process,  
Social sustainability: this reflects the relationship between development and 
social norms. An activity is socially sustainable if it conforms to social 
norms, or does not stretch them beyond a community’s tolerance for change. 
(Compatible) and 
Economic sustainability: this requires that benefits to the group(s) in 
question exceed the costs incurred, and that some form of equivalent capital 
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is handed down from one generation to the next (the forest certification hand 
book). 
In making the transition to sustainable forest management in any given 
locality, the following aspects also need to be included: 
.achieving environmental objectives, e.g. maintaining biodiversity, 
watershed quality and climate regulation; 
. achieving economic objectives, e.g. maintaining timber non-timbers yield 
and the forest's capital value; 
.achieving social objectives, e.g. meeting the livelihood needs and 
maintaining the cultures and knowledge of forest- dependant people; 
Balancing today's needs with those of future generations; 
Integrating the above objectives where possible - exploiting the "win-win" 
possibilities; 
.making informed trade-offs between objectives where integration is not 
possible cost-benefit analysis and environmental impact assessment can help 
to achieve maximum positive impacts and minimum negative impacts, both 
on-site and of-site; 
.balancing the different levels at which needs and demands are expressed, 
from the forest compartment, to neighbouring communities and land uses, to 
the nation, to the globe-at each level, the integration and trade –off 
possibilities will be different, and consensus-building and negotiation can 
help; 
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.adopting procedures for continuous improvement, which requires an 
emphasis on monitoring and learning; 
.ensuring participation of all stakeholder groups in decision-making, and 
transparency of decisions; 
.providing good information access for all stakeholder groups with 
legitimate interests; 
.long –term, policy-level support and financial stability for sustainable forest 
management       
2.12. Cost of certification: 
It is important to remember that the major cost of getting certified is usually 
not the cost of the certification process itself, but rather the cost of 
improving operations to meet certification criteria. Some common examples 
of areas where improvement is needed are in the development of 
management plans and maps, better record keeping and in addressing 
landscape management issues. So certification cost can be classified as 
direct cost of initial forest assessment plus required annual audit and re-
assessment, indirect cost of improved forest management practices (i.e. 
reduced harvest or increased expenditures) and cost of chain-of-custody 
audit.Box2.4 
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Box 2.4 chain-of-custody audit 
Chain -of-custody auditing is the second major component of forest management 
certification, complementing a forest assessment. 
Chain of custody can be defined as "an unbroken trail of accountability that ensures the 
physical security of samples, data, and records". Chain of custody is a critical element of 
any certification system since it provides the ultimate link between the "consumers" and 
the "producers" .The term consumers is used here in broad sense to indicate individuals, 
retail companies, or suppliers in countries where wood, wood products and non wood are 
distributed, sold or used. The producers may be individual landowners; a community 
organization (such as a cooperative); a company that manages forests, brokers, products, 
and/or processes wood; or a government. 
The desire by consumers to assure themselves that the wood or other forest products they 
sell or purchase are from well-managed sources is one of key motivations underlying 
attempts to develop credible certification system, if the consumers seeks assurance, the 
responsible producer provides this assurance through  a certificate that the product does 
indeed derive from a certified, well-managed forest. 
Ideally a secure chain-of-custody system will have the following basic elements (1) 
physical evidence (such as documents, tags, and labels)that the goods originate from a 
particular source; and (2) an "auditable" data recording and communication system that 
runs in parallel with, and links to the physical evidence identifying each product.(Groves, 
Miller and Donovan. 2005) 
 
Based on our present understanding it is important to stress that NTFP 
certification is not the answer for all situations; in fact it has quite a limited 
applicability. Certification must be seen as only one tool among many to 
move towards more sustainable production systems. (Mallet, 2005)   
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Chapter Three 
Methodology of the Study 
3.1. The Study Area: 
The study covered the Gum Arabic Producers Association of Um Ruwaba 
and El Rahad Localities in north Kordofan State of western Sudan, and The 
private sector of El Damazin Acacia Company in the Blue Nile State of 
south-eastern Sudan.  In this respect the study examined the potentials and 
problems of gum Arabic production under two ecological conditions, the 
sand (qoz) soils of north Kordofan and the clay soils of the Blue Nile States.  
Most of the economic and livelihood activities in those two selected areas 
comprised integrated crop farming, animal keeping with gum tapping and 
collection, in addition to supply of seasonal and casual labors, craft men, 
petty trade and others. Gum Arabic is the most important component of the 
household farming system in the study area.     
The ethnic groups inhabiting each of the selected areas are homogenous with 
similar socio-economic characteristics and behavior. No wide variation 
occurred inside or between selected farmers in each of the selected States. 
3.2. Location: 
 Um Ruwaba 
Um Ruwaba and El Rahad localities are among the nine localities of 
Northern Kordofan State, which fall between latitude 12° and 100 N., and 
longitudes 30° and 120 E. It borders the White Nile State from the east and 
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Southern Kordofan State from south and west.  In the north the area borders 
Sheikan Locality (Fig. 3.1. Map of the study area). 
 
 
 
 
 
Fig. (3.1): Map of the Study area. 
3.3. Climate 
Um Ruwaba and El Rahad localities fall within the semi arid zone of Sudan, 
receiving a short-period stormy rainfall of slightly less than 300 mm on 
average per annum during 1961-1990 as indicted by El Obeid Metrology 
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Center (table 3.2). The mean annual maximum and minimum temperature 
for same source and period ranged between 20 Cº and 34 Cº. Most of the 
rains are received during June-September, and the coldest months are during 
December-January and the hottest months are during April-June.  
The mean relative humidity ranged between 21% in the dry season and 75% 
during the rainy season. The dry season winds blow from the north east 
sometimes causing sand storms, while the rainy season winds blow from the 
south and southwest (Elobeid Metrology Center, 2007). 
Table (3.2): Averages of rainfall and air temperatures in the localities (1961-
1990) 
Month Rainfall Air temperature (Cº) Minimum Maximum 
January 0 13.5 29.9 
February 0 15.4 32.2 
March 0.4 19.1 35.7 
April 1.4 21.9 38.6 
May 8.5 24.6 39.4 
June 22.3 24.6 37.5 
July 90.4 23.1 33.9 
August 104.9 22.4 32.9 
September 54.2 21.8 34.8 
October 14.4 22.9 36.4 
November 0.3 18.3 33.6 
December 0 14.1 30.5 
Mean - 20.1 34.6 
Total 296.8 - - 
Source: Elobeid Metrology Center, 2007 
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3.4. Vegetation cover 
The forest vegetation cover in Um Ruwaba and El Rahad is dominated by 
Acacia. senegal and Acacia. mellifera, few scattered shrubs and trees of 
Boscia seneglensis, Caparis. decidua and Balanites. eagyptiaca (Badi, 
1989).  
3.5. Population 
The population of UM Ruwaba and El Rahad is composed of Jawama, 
Bagara, Kababish, Bazaa, Dar Hamid, Majanin and Shanblah tribes (Craig, 
1991). The population of UM Ruwaba is estimated at about 466 thousand 
(1993 National Census) (Table 3.3).  
Table (3.3): Distribution of the population in the different localities 
Province 234,452
North Kordofan 1578972
Um Ruwaba and El Rahad 466356
Blue Nile 696000
EL Damazin 234,452
3.6 Land Tenure in the gum belt: 
3.6.1. Customary land tenure: 
Despite of the emergence of many forms of land tenure, the long inherited 
tribal practices of organizing land property, through the application of local 
laws and convention, still prevail and are resorted to the setting of the land 
conflicts. Seif El Din (1979) described very profoundly (deep thoughtful 
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reflective) this system. The system evolved without much government 
intervention. Under the tribal system, individuals usually established tenure 
rights through usufruct practices, i.e. the right of individual to collect gum 
from trees growing on the land he previously cultivated as recognized. 
Tribal lands are divided up into village holdings so that cultivation and gum 
collection were restricted to people domiciled in that village. The head 
(sheikh) of the village was and still is responsible for the allocation of land 
to his villagers, and the surplus was left under his trust ship to be allocated to 
new grown ups from his village or new –comers who wish to settle in the 
village. 
The ownership of hashab is either secured through usufruct rights over 
naturally growing hashab stands, or by the regrowth of new gum trees on 
inherited (holdings) cultivated plots. The cultivators maintain these plots as 
plantation property when they abandon them into a new land.    
3.6.2. Other Forms of Land Tenure 
With customary tribal tenure system as the basis of organizing land rights in 
the gum belt area, other forms of land tenure emerged at the beginning of 
1950s; these are summarized by IIED/IES (1990) to include the following: 
- Land leased by the government to mechanized farmers, in the clay plains, 
on a contract specifying the leased period. In this respect, it is worth 
mentioning that such type of land use has resulted in yet greater conflict 
between local people and intruders. This was an expected result simply 
because the expansion in large scale rain-fed mechanized farming scheme 
come at the expense of traditional rainfed agriculture and other land uses and 
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users (Elnageeb &Bromley, 1992). This rapid and extensive expansion over 
land meant to lose nomadic herders a large share of their traditional grazing 
and seasonal migration routes. The conflicts extended to include fuel wood 
sellers, charcoal makers and forestry officials trying to protect forest 
reserves. 
- Large concession area leased to investment companies for agricultural 
development purposes. 
- Abandoned and poor soil schemes leased by Mechanized Farming 
Corporation to the Forestry Administration to be rehabilitated with gum 
plantations.         
- Reserved forests under the Forestry Law, which are increasingly being 
utilized for gum production. 
- Large-scale rent and sale of land by tribal figures for the purpose of gum 
production in the clay areas and groundnuts cultivation in the sandy areas. 
- Granting of the right of settlement and cultivation to drought displaced 
groups by local chiefs in some of the traditional gum producing areas of 
sandy parts of the belt     
3.7. Um Rawaba and El Rahad Soils 
The study area has two main types of soil namely, the Goz soil and the 
Gardud soil. 
1) The Goz soil covers a wide-land, composed of sandy light soil with low 
fertility and easily prepared for cultivation. 
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2) The Gardud soil covers comparatively narrow strips of land with heavy 
red clay soil, difficult to cultivate and is relatively more fertile (Ghada, 
2001) 
3.7.1. Land use of Um Rawaba and El Rahad 
The people are mostly subsistence farmers, using shifting cultivation to 
produce sorghum, millet, watermelon, sesame, groundnut, karkade and on 
small scale vegetables.  Livestock rearing is of only secondary importance to 
the villagers, particularly goats and sheep in addition to their dependence on 
the forest as income generating source, especially during seasons of low 
crops production (Tarig, 2006)  
The main cash crops are gum Arabic, sesame, karkade and groundnut. The 
people in this province introduced new cash crop to the area and to the 
Sudan as a whole such as (Gwar) 
3.8. Sources of data: 
The study used secondary and primary data. The secondary information and 
data were obtained from official records and published materials and reports 
including Gum Arabic Company (GAC), Acacia Company (AC), and 
agricultural statistics of the Ministries of Agriculture at federal and state 
levels, journals, the Forest National Corporation (FNC). 
The primary information and data were generated through field surveys in 
the two study areas. A purposely-structured questionnaire was filled with the 
gum Arabic Producers Associations farmers in Um Ruwaba and El Rahad 
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localities, and direct interviews were made with the management of El 
Damazine Acacia Gum Arabic Private Company.  
3.8.1. The sample size:  
Given the large size of the study area and difficulty of conducting a total 
complete coverage of population, and since the respondents are 
homogenous, a random sampling of 10% of the population has been selected 
for filling the field survey. Hinton (1995) advocated the advantage of the 
random sampling by giving each member of the sampled population the 
probability of representing the population.  
Based on the total 82 registered Gum Arabic Producer's Association in the 
study area, 8 villages' Association was selected, 10% from each Association 
a mounting to 139 were randomly selected as follows: 
Table (3.4 ):The sample size: 
Association Members 10% of the members
Aman Alla 197 19
Elmirahbeeba 180 18
Samandiya 221 22
Um Siraha Abdel Rahim 218 21
Eltibna wa ruhood Elnabag 182 18
Um Siraha Bagadi 170 17
Elhamra Aileega 180 18
Um Dikaka 60 6
Total 1408 139
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Table (3.5): Te size of the selected sample in Um Ruwaba and El Rahad 
localities of north-Kordofan state 
Locality Frequency Percent 
Um Ruwaba 82 59.0 
El Rahad 57 41.0 
Total 139 100.0 
Source: Field survey  
3.8.2. The Questions of the Questionnaire: 
The first step in the preparation of the questionnaire was to draw a list of 
data required corresponding to specific principles by choosing quantifiable 
parameters or indicators for the assessment of current situation of the gum 
Arabic area. A closed type questionnaire was designed, tested, and then 
applied after necessary amendments; four staff members of FNC with 
different experience joined the investigator during the entire fieldwork 
period, assisted in interviewing farmers and sorting out the necessary data 
from respective sources. 
Total sample sizes of 139 tenants from different 8 Gum Arabic Producer's 
Associations in Um Ruwaba were interviewed. A pre-tested questionnaire 
was administered to a selected group of gum Arabic producers, who were 
asked on the eleven principles of Certification as follows: 
1. Compliance with laws and FSC principles. 
2. Tenure and use (usufructs) right and responsibilities. 
3. Indigenous people’s rights. 
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4. Community relations and worker’s rights.  
5. Benefits from the forest. 
6. Environmental impact.  
7.  Management plan. 
8. Monitoring and assessment.  
9. Maintenance of high conservation value forest.  
10. Plantation.  
11. Non-timber forest products.  
3.9. Methods of Analysis: 
The survey data were analyzed using simple statistical method of estimating 
frequencies and percentages. The results were presented in tables and charts.      
Deductive analysis approach was also used to compare and contrast the 
present situation against the ensured perspective of the expected role of gum 
Arabic certification process.  
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Chapter Four 
Results and Discussion 
4. Introduction: 
This chapter gives the results of the analysis of socioeconomic 
characteristics with respect to gum Arabic certification requirements in UM 
Ruwaba and Rahad localities, North Kordofan state. 
4.1. The result UM Ruwaba and Rahad localities, North Kordofan state. 
4.1.1. Social characteristics 
Due to traditions and norms, most of the farmers (97%) were married at 
early age.  Marital life entails family responsibilities and demand for 
adequate income for supply of household’s basic necessities and creation of 
stability. These early marriages result in extended families. About 64% of 
respondents had families ranging between 7-11 members that provide a good 
source for family labor working in farming and animal raising activities of 
their households (Table 4.1). The majority of the households in the study 
area depends on farming of crops alone (40%) or combined with animal 
raising (50%). Few gain their income from trade (7%).  However, there has 
been a known phenomenon of families sending their young people to other 
areas within the country or abroad in search of employment and obtaining 
additional income to their families. One result of such migration is continued 
loss of indigenous knowledge of gum Arabic production operations (taping 
and collection). 
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Table (4.1): Distribution of households in Um Ruwaba and Rahad by family 
size 
Family 
members Frequency Valid Percent 
Cumulative 
Percent 
1-6 50 36.0 36.0 
7-11 66 47.5 83.5 
More than 11 23 16.5 100.0 
Total 139 100.0  
This has been supported by the information on farmers’ age which indicated 
the existence of young to middle age farmers with ages ranging between 18 
years and less than 60 years, exhibiting presence of farmers with good 
experience and willing to follow orders and regulations and possibilities of 
accepting new innovations (Table 4.2). The data also detected the presence 
of farmers above 60 years old (28% of the sample).  
Table (4.2): Distribution of households in Um Ruwaba and Rahad by age 
 Farmer's age: Frequency Valid Percent Cumulative Percent 
 18_38 28 20.1 20.1 
 39_59 71 51.1 71.2 
 60_80 38 27.3 98.6 
 more than 80  years 2 1.4 100.0 
 Total 139 100.0  
Most of the farmers 65.4% had little education ranging from Khalwa to 
primary school level, while less than one quarter of the farmers (23.7%) 
were illiterate and secondary education just exceeds 10% of the respondents 
(Table. 4.3). This level of education may reflect difficulty of communication 
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using written material and extension of agricultural production; hence 
marketing information should take place through audio-visual methods for 
effecting new innovations.  
Table (4.3): Distribution of gum Arabic farmers in Um Ruwaba and Rahad 
by level of education 
Level of education Frequency Valid Percent 
Illiterate 33 23.7 
An informal education (khalwa) 28 20.1 
Primary school 63 45.3 
Secondary 15 10.8 
Total 139 100.0 
Agriculture including animal rearing constituted the major source of income 
for more than 90% of the respondents (Table 4.4). Still can see very few 
people involved in petty trade and other sort of micro-enterprises. Since the 
main livelihoods of the people in the study area is engaged in agroforestry  
shifting cultivation system involving gum Arabic production, then 
certification becomes a prerequisite for enhancing their socioeconomic  
status.  
Table (4.4) Source of income in the study area (UM Ruwaba and Rahad): 
Source of income Frequency Valid 
Percent 
Cumulative 
Percent 
Agriculture 60 43.2 43.2 
Agric and animal rearing 71 51.1 94.2 
Agriculture and private business 7 5.0 99.3 
Others 1 0.7 100.0 
Total 139 100.0  
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4.1.2. Relevance of gum Arabic laws and regulations to Certification 
Principles  
It is necessary to look into the certification principles and evaluate the 
relevance of gum Arabic laws and regulations to these principles? 
4.1.2.1. Principle 1: Compliance with laws regulating or restricting the 
Gum Arabic business: 
FSC stipulates cross-cutting principles that care for the development of 
production and trade of non-timber products. In Sudan forests had a number 
of laws, regulations and policies that date back to 1932 amended in 1974; a   
policy was passed in 1986 followed by a law in 1989 and a policy in 2006 
aiming at the development and protection of forest resources, with a specific 
focus on gum Arabic being the primary forest product for export.  
Forestry laws and policies provide for rational utilization of forests, trees 
and products within sound sustainable conserved environmental recourses. 
Moreover, the Gum Arabic Company, originally affiliated to the Forestry 
Authorities and later became independent with concession rights, has been 
given the mandate of soul trading responsibilities of gum Arabic. Therefore 
it has its own regulations of buying, selling and exporting of the products. 
The Company delegated its responsibilities to local traders at villages, 
localities and states markets of gum Arabic.  
Despite the existence of these policies, regulations and laws, about 86% of 
the respondents were not aware about them. Very few knew about illicit 
felling and grazing protection law, provision of certificates to safeguard land 
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tenure and on local decree for collection of gum Arabic in sacks, on laws 
that restrict gum trade monopoly, on taxes, customs and fees (Annex 2).  
From table 4.5, about 23.7% of the respondents were not aware about such 
policies, while the others were aware about the Gum Arabic Company 
concessions (34.5%), royalties and taxes (2.9%), pricing policies (30.9%), 
engagement of government in peace settlement (2.2%), range lands policies 
(0.7%), restriction of export (3.6%), lack of infrastructure and public 
services at the areas of production (1.4 %), free trade less than one percent. 
Few (25%) of the respondents were acquainted with the laws and legislation 
such as protection of forests using fire lines (22%).  
Table (4.5) Policies that confront development of gum Arabic production 
 Policies that confront  
 development Frequency 
Valid 
Percent
Cumulative 
Percent 
 No awareness 33 23.7 23.7 
 Gum Arabic Company  
 concession 48 34.5 58.3 
 Royalties and taxes  4 2.9 61.2 
 Engagement of government in  
 peace settlement 3 2.2 63.3 
 Pricing policies 43 30.9 94.2 
 Range lands policies 1 .7 95.0 
 Restriction of export 5 3.6 98.6 
 Lack of infrastructures and   
 public services at the study area 2 1.4 100.0 
 Total 139 100.0  
 
The principle also requires reconciliation between the national laws and FSC 
principle with respect to taxes and other levies. The principle requires the 
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enforcement of laws protecting forest management areas (gum gardens), 
which involve protection against illegal harvesting, settlement and other 
unauthorized activities. According to 83% - 94% of the responses, the FNC 
had neither controlled production nor marketing of gum Arabic process 
respectively Annexes (3 & 4). It seems that international conventions and 
treaties care for application of levies in concomitance to environmental 
conservation, and hence it did not have any effect on the economies of the 
gum Arabic business.  
The survey also indicated that despite of the available laws that restrict 
activities causing damage to gum Arabic trees, many nomads camp in gum 
Arabic forests and fell trees for fire wood and shelters construction. This 
occurs due to weak supervision of local forests authorities. Furthermore, 
producers some times find themselves forced to cut gum Arabic trees when 
prices are not lucrative and switch to cultivation of other cash crops. Cutting 
of gum trees occurs irrespective of restricting laws forbidding tree felling 
(Table 4.6).  
Table (4.6) Unauthorized activities Restricts Gum Arabic business: 
 Unauthorized activities Frequency Valid Percent 
Cumulative 
Percent 
 No answers 50 36.0 36.0 
 Monopoly 14 10.1 46.0 
 Fees 3 2.2 48.2 
 Lower prices forecast (announced) 63 45.3 93.5 
 Monopoly and lower price forecast 6 4.3 97.8 
 Fees and lower price forecast  
 announced  3 2.2 100.0 
 Total 139 100.0  
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Compliance with taxes and fees:  
This principle calls also for the application and implementation of national 
and local laws and administrative requirements including payment of fees, 
royalties and taxes. 
In Sudan gum Arabic is exposed to large numbers of taxes and fees (almost 
reaching 35 different levels (Annex5). Although these many different 
unjustified fees and charges are imposed on gum Arabic production, it was 
found that the majority of the producers (91%) were not aware of these 
charges since they were imposed on the traders. It is worth noting that such 
high charges reflect back on the producers since taxes and fees have 
recursive effect with none fair benefits. All producers are well aware about 
the Islamic tax (zakat), and they honor paying it in advance before they 
market their gum. 
It seems that the involvement of the Gum Arabic Producer's Associations in 
trade aspects gives them a leverage of knowledge and experience of the 
negative out comes of the GAC and taxes on their income and livelihoods.  
Table (4.7): The types of taxes and customs, values and the institutions 
which received them  
Taxes or Customs Value SDD Institution that received the value 
Marketing taxes 5000 Locality 
Production taxes 7000 State 
Transport 2000 Locality 
Zakat 10000/sack Zakat 
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4.1.2.2. Principles 2 and 3: Indigenous people land tenure and use rights 
and responsibilities. 
These principles deal with defining and establishing of legal control of the 
community or delegated agency over long term tenure and use rights of land 
and forest resources, and of resolving of disputes. Any outstanding disputes 
will be explicitly considered in the certification evaluation since disputes of 
substantial magnitude involving significant number of interests will 
normally disqualify an operation from being certified. 
The Types of land use and ownership:  
There are many types of land use in the gum belt ranging from use of land 
for agriculture, range, forests, and mix of all these types. Table (4.7) shows 
that 95.7% had the mixed type of land use composed of agriculture, forest 
and range lands, while 4% and 2.9% have agriculture alone or both 
agriculture and forest respectively. The privilege of granting grazing on 
forest and gum Arabic gardens are well recognized by the community. 
The landholdings of gum Arabic vary among users. About 80% of the 
producers have holdings ranging between 4 - 50 feddans, 13% had up to 100 
feddans while the rest have up 240 feddans (1.0 feddan = 0.42 hectares) 
Annex (6). Table (4.7) The Types of land use: 
 Types of land use Frequency Valid Percent Cumulative Percent
 Agriculture 2 1.4 1.4 
 Mix 133 95.7 97.1 
 Agriculture and forest 4 2.9 100.0 
 Total 139 100.0  
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All lands are used under customary rights being inherited or purchased 
within the community system. From the table (4.8) most of the respondents 
(71.2%) had inherited lands, while 22.3 % had purchased the land and very 
few rented the land. However, inheritance may lead to land fragmentation; 
thus most of the land holdings became small in size as mentioned above. . 
Table (4.8): Type of land ownership 
 Description Frequency Valid Percent Cumulative Percent 
 Customary inherited land  
 tenure 99 71.2 71.2 
 Rent 2 1.4 72.7 
 Purchased 31 22.3 95.0 
 Inherited and purchased 7 5.0 100.0 
 Total 139 100.0  
 
It was reported that less than fifty percent of the producers have kept 
ownership records and documents. However, for those who had records and 
those who do not have, the traditional leaders consider it their responsibility 
to protect such ownership rights on behalf of their people without receiving 
any payment reward in exchange. In fact the role of the traditional leaders 
extend into protection of land against illicit grazing, conflict resolution, and 
sometimes acting as security guarantee for credit institutions in supplying 
loans to gum Arabic producers. 
The Damages Caused by Domestic and Wild Animals on Hashab Trees:  
Animals that graze on forests and gum Arabic gardens include camels, goats, 
sheep, cattle, and donkeys. Camels were found to pose the great source of 
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threat to gum Arabic trees followed by goats. Camels eat the crowns of the 
trees, nab and break emerging branches thereby stopping growth of the trees. 
Goats on the other side graze on the leaves of trees thus retard their 
production. Both camels and goats and other types of animals trample on the 
soil and hence damage the growing seedlings and may lead to soil 
compactness (Annex 7).  
4.1.2.4. Principle 4: Community relations and worker’s rights.  
This principle rotates around the forest management relations that maintain 
and enhance the long-term social and economic well being of forest workers 
and local communities. This is reflected in offering employment 
opportunities, training and other services covering health and safety of 
employees and their families. The services also extend to the support of 
workers and communities in establishing voluntary negotiation with 
employers as outlined in convention 87 and 98 of the International Labour 
Organization (ILO). This would guarantee participation of stakeholders in 
management planning and operations, employment of appropriate 
mechanisms for resolving grievances and for provision of fair compensation 
in case of loss or damage affecting the legal or customary rights, property, 
resources, or livelihood of local peoples.  
Community relations and worker’s rights  
The survey indicated presence of gum Arabic producers associations 
involving almost the whole population of producers in the study area. 
However, it was indicated that organizing the producers into unions to 
protect their rights face some difficulties. Among the factors that restrict 
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gum Arabic producers from working in groups is the communication 
difficulty among themselves being scattered over large areas and limitations 
of holding meetings together. Financing problems also create another 
difficulty since most of the producers are poor and can not afford paying 
shares for providing needed inputs or arranging for market bargains at 
harvest time.  
In this respect, there are many institutions involved in gum Arabic 
production and marketing such as the Forests National Corporation (FNC), 
the Gum Arabic Company, and the local government, other small gum 
Arabic processing private companies, banks and traders.  
The FNC is mandated for the provision of extension services, training, seeds 
and seedlings, assistance in the establishment of gum Arabic producers 
associations, rehabilitation of gum belt, and provision of loans, protection 
against sudden fires, and provision of water tanks for drinking. 
The Gum Arabic Company is mandated to provide finance for supporting 
announced gum Arabic floor prices, while the local government is mandated 
to provide protection and conflict resolution among local people.  
The Agricultural Bank is expected to provide loans to gum Arabic producers 
in the study area. However, when asking the gum Arabic producers about 
these expected services it was found that all institutions failed to provide the 
mandated services except for training in tapping and gum Arabic collection.  
Regarding credit accessibility, about 23.7% of the respondents indicated that 
they could have access to loans while 73.4% find difficulty in accessing any 
type of credit (Table 4.9). The main sources of credit were the GAC, the 
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ABS, and the money lenders and merchants at village level. Borrowing 
constituted the major source of loans for 70%, while very few producers 
(less than 2%) depended on sale of animals, especially cattle, for obtaining 
finance. Timing of repayment of loans varied among lending sources, some 
require payment immediately after harvest while others base repayment on 
specific agreements between them and the producers according to prevailing 
situations. Some of the merchants require part of the repayment in kind and 
the rest in cash.     
Table (4.9): Credit accessibility 
Credit accessibility Frequency Valid Percent 
Cumulative 
Percent 
No answers 4 2.9 2.9 
Yes 33 23.7 26.6 
No 102 73.4 100.0 
Total 139 100.0  
Regarding the services provided by the government they were concentrated 
in supply of water, health and education as indicated by about 38.1% of the 
respondents, establishment of cooperative associations less than one percent, 
and both of the two above was only 1.4%. The government had not offered 
any type of services for community development as indicated by 51.1% of 
the respondents (Table 4.10).  
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Table (4.10): Types of services offered by the government in the Um 
Ruwaba and Rahad area  
Types of services Frequency
Valid 
Percent 
Cumulative 
Percent
No answers 12 8.6 8.6 
Water, health and education 53 38.1 46.8 
No services provided by government for 
community development 71 51.1 97.8 
Establishment of cooperative 
associations 1 .7 98.6 
Water, health and education and 
establishment of cooperative associations 2 1.4 100.0 
Total 139 100.0  
 
The services provided by traditional leaders are protection of the trees from 
illicit felling and grazing (66.9%), resolution of conflicts and dispute among 
local people (4.3%), grantee security (0.7%), provision of certificate to 
safeguard land tenure (1.4%) Annex (8) 
4.1.2.5. Principle 5: Socio-economic and environmental benefits from 
the forest. 
This principle calls for efficient use of the forest products and services with 
minimum waste to ensure economic viability and wide range of 
environmental and social benefits to communities living in the forests 
surroundings.  
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Practicing intercropping: 
 All gum Arabic producers in the study area practiced intercropping in their 
farms to diversify their local economy and avoid dependence on a single 
forest product. About 96% of the producers grew crops in their gum Arabic 
(Hashab) gardens, and very few (4%) grew Hashab trees only. The Hahab 
tree offers several benefits during and after its life cycle period: it provides 
gum, wood for building and furniture, firewood, charcoal and fodder.  
The estimated income generated by the Hashab tree ranged between SDG 
100 and 57000. However, the percentage share of the contribution of the 
Hashab tree out of total income varied among the respondent producers in 
the study area. About 35 % of the respondents had revenue from Hashsb 
trees accounting to less than 15%, about 42% had revenue ranging between 
15% to 30%, and 10% had revenue between 31% and 45%. Only 12% of the 
respondents had revenue accounting to 46% to more than 60% of their total 
income coming from the Hashab tree (Table 4.11).  
Table (4.11): The percentage share of revenue out of total income accrued 
from the Hashab tree 
 Category of revenue share Frequency Valid Percent Cumulative Percent 
 0% 1 .7 .7 
 Less than 15% 49 35.3 36.0 
 15-30% 59 42.4 78.4 
 31-45% 14 10.1 88.5 
 46-60% 11 7.9 96.4 
 More than 60% 5 3.6 100.0 
 Total 139 100.0  
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It was found that the majority of the producers (87%) sell their produce at 
village level, and 6% at city level. Payment of the money for sale were 
prompt on receiving the product for 90% of the producers while the others 
had their payment either in advance or a year later (Table 4.12). Even 
though, the producers were not satisfied with the prices levels because they 
did not cover the cost of production, especially the high cost of tapping the 
gum (Table 4.13). 
Table (4.12) Policy of Payment 
 Policy of Payment Frequency Valid Percent Cumulative Percent 
 To receive some money in  9 6.5 18.0 
 To receive all the money one  
 year later 4 2.9 20.9 
 To receive all the money  
 spontaneously 126 90.6 100.0 
 Total 139 100.0  
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Table (4.13): Reasons for non-satisfaction of gum Arabic producers with 
prices 
Reasons for non satisfaction Frequency Valid Percent Cumulative 
Percent
 No answers 4 2.9 2.9 
The price did not cover the cost of 
production  
61 43.9 46.8 
The price did not cover the cost of 
tapping 
2 1.4 48.2 
Lower price announced (forecast) 35 25.2 73.4 
The price did not cover the 
production cost and the cost of 
tapping 
3 2.2 75.5 
The price did not cover the cost of 
production as they were low when 
announced 
31 22.3 97.8 
The price did not cover the cost of 
tapping and were low when 
announced 
3 2.2 100.0 
Total 139 100.0  
4.1.2.6. Principle 6: Environmental impact.  
This is concerned with the application and evaluation of forest management 
capacity in conserving biological diversity; water resources, soils, fragile 
ecosystems and landscapes, the ecological functions and integrity of the 
forest shall be maintained.  
The respondents’ perception about the environmental impact of growing 
gum Arabic has reference with the following factors. Firstly, the 
environmental factors that affect production of gum Arabic are related 
mainly to climate (temperature, rain fall, humidity …etc);.secondly, the 
biological factors (pests and disease), and the age of the tree; .thirdly is the 
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economical factors which are related to cost and revenue of production 
based on price levels, quality of the product, and the wealth situation of the 
producers; the fourth is the social factors which include the labors; the last is 
the technical factors that cover the supply and utilization of appropriate tools 
and equipments used in different stages of gum Arabic tapping and 
collection (Table 4.14).  
Table (4.14): the perceived factors that affect the production of Gum Arabic 
in Um Ruwaba and Rahad area 
 Factors that affect the production Frequency Valid Percent 
Cumulativ
e Percent
 No answers 1 .7 .7
 Environment climate factors 6 4.3 5.0 
 Biological (pest and disease) 2 1.4 6.5 
 Economical (prices &marketing) 5 3.6 10.1 
 Biological and economical 7 5.0 15.1 
 Environmental, biological, and  
 economical 72 51.8 66.9 
 Environmental, biological, economical  
 and social 32 23.0 89.9 
 All the above 14 10.1 100.0 
 Total 139 100.0  
Regarding the economic quality the question of the purity of the gum Arabic 
was raised to the gum Arabic producers who indicated that the collection of 
gum Arabic which fell to the ground are less clean and (less) pure than those 
collected directly from the tree. The fallen gum is mixed with dust, soil and 
leaves debris, which would reduce their quality and prices in the market. 
Another problem of purity arises by the mixing of Hashab gum with Talh 
gum; each having a different quality specification and their mixing would 
result in lower prices and penalizing the high quality Hashab gum.  
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Regarding gene bank policy of FNC to conserve the genetical characteristics 
of the gum Arabic trees (Hashab, Talh and others) the study analysis 
indicated absence of such efforts. The efforts undertaken by FNC to protect 
the gene characteristics of gum Arabic trees such as the Hashab, the Talh 
and other species are grouped in small numbers of reserved forests in the 
study area.  
Never the less, even with ownership of the large numbers of gum Arabic 
gardens by producers and communities in the study area, they seemed to 
appreciate the efforts done by the Corporation. The efforts included 
provision of certificates to safeguards land tenure, afforestation, extension 
services, provision of seedlings, establishment of nurseries (Table 4.15).  
Table (4.15); Policy of FNC with-respect to Reserved Forests in Hashab area 
for gene Banks 
Policy with-respect to Reserved 
Forests Frequency Valid Percent 
Cumulati
ve 
Percent 
No answers 34 24.5 24.5 
Provision of certificates to safeguard 
land tenure 
45 32.4 56.8 
Afforestation 3 2.2 59.0 
Extension and provision of 
seedlings 
5 3.6 62.6 
Establishment of nurseries 3 2.2 64.7 
There no reserved forest for gene 
bank 
20 14.4 79.1 
Establishment of nurseries and 
community forestry 
4 2.9 89.2 
Safeguard land tenure, afforestation 
and community forestry 
15 10.8 100.0 
Total 139 100.0  
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4.1.2.7. Principle 7: The Management plan: 
The Management plan must be written and implemented specifying the 
objectives, mapping the forest resources, the current and the expected socio-
economic and environmental limitations, production cycles and species 
selection, monitoring and evaluation (M&E), protection of endangered 
species, justifying the adoption of new technology and offer of training 
opportunities for improving the skills of the gum Arabic producers.  
The Management Plan: 
The concept of a management working plan was conceived and 
implemented by about 57% of the gum Arabic producers in the study area. 
The required criterion indicated above in principle 7 was customarily 
applied but not written. The gum Arabic producers were acquainted with the 
role of the tree and its value to the environment, economic and social 
aspects. They knew the environmental benefits of the gum tree, which 
include soil conservation and fertility enhancement, protection of 
agricultural crops against winds, fixing of sand dunes and arresting desert 
encroachment and wind erosion. To them the economical values of the tree 
would include profit out of tapping and collecting the gum, making of 
firewood and charcoal, raising of their standard of living (Table 4.16).  
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Table (4.16) The Objectives behind Retaining Hashab Trees:  
 Objectives Frequency Valid 
Percent 
Cumulative 
Percent 
 Economical 35 25.2 25.2 
 Economical and social 12 8.6 33.8 
 Economical and environmental 55 39.6 73.4 
 Social and environmental 1 .7 74.1 
 Economical, social and environmental 36 25.9 100.0 
 Total 139 100.0  
The average number of planted Hashab trees in a typical garden ranged 
between 100 and one million trees. The trees were used as park area, and 
arranged as windbreaks and hedges (table 4.17). 
Table (4.17) The arrangement of trees in the farm: 
The types of arrangement  Frequency Valid 
Percent 
Cumulative 
Percent 
Windbreak 26 18.7 18.7 
Hedgerows 18 12.9 31.7 
Parks land random distribution 93 66.9 98.6 
Hedgerows, parks and random 
distribution 
2 1.4 100.0 
Total 139 100.0  
 
The agronomical gum Arabic tree production system: 
Most of the gum Arabic producers (66%) adopted the shifting cultivation 
system for gum Arabic production including fallow periods. About 22% of 
the producers adopted the fallow period system while 11% practiced both 
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the shifting cultivation and fallow type systems. They allow the Hashab to 
regenerate naturally from seeds (48.2%), or use direct sowing and direct 
sowing through toungia with 14.4% and 7.2% respectively, gum-bush 
cultivation cycle (24.5%) and artificial regeneration of seedlings (5.8%) 
(Table 4.18).  
Table (4.18): The Type of Hashab Regeneration 
Type of Regeneration Frequency Valid Percent 
Cumulative 
Percent 
Natural regeneration by seeds 
from mother tree 67 48.2 48.2 
Direct sowing of seeds 20 14.4 62.6 
Direct sowing through toungia 10 7.2 69.8 
Gum bush cultivation cycle 34 24.5 94.2 
Artificial regeneration through 
seedlings 8 5.8 100.0 
Total 139 100.0  
Determine the Liability of the trees for Tapping: 
There are many limiting factors that determine the liability of the trees for 
tapping. These include the temperature of the area, the age of the tree, 
announced prices Annex (9). The appropriate age of the tree for tapping 
ranged between 3 to 5 years. The lifecycle of the gum tree extends from 23 
to 28 years as suggested by 70% of the respondents. However about 17% of 
the producers consider the life cycle of the tree is as short as 17 to 22 years, 
while another 14% considered 29 to 34 years as the optimum lifecycle of the 
gum Arabic tree (table 4.19). The limitations of long cycles were low 
productivity of gum Arabic, which is turned into producing large quantities 
of firewood and charcoal.  
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Table (4.19): The optimum lifecycle of gum Arabic tree for Tapping 
Operation 
 Lifecycle (years) Frequency Valid Percent Cumulative Percent 
 10_16 6 4.3 4.3 
 17_22 20 14.4 18.7 
 23_28 93 66.9 85.6 
 29_34 19 13.7 99.3 
 More than 34 1 .7 100.0 
 Total 139 100.0  
 
The Use of the appropriate tool for Tapping and the efficient tools 
There are many tools used for tapping the gum trees, the oldest one was an 
axe, the producers developed it to  a very small one (farrar).The Forest 
National Corporation developed  and advice producers to use safer, simple 
and flexible  new tools for tapping (sonki and mukmuk) to avoid the injures 
caused by an axe and farrar Annex (10) .   
The analyses showed that producers still prefer the use of the axe (47.5%), 
and farar (20.1%). followed by the Sonki (24.5%), and the Mukmuk (7.9%), 
(Table 4.20). 
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Table (4.20): The efficient tool for Taping 
The efficient tool Frequency Valid Percent Cumulative 
Percent 
An axe 66 47.5 47.5 
Sonki 34 24.5 71.9 
Mukmuk 11 7.9 79.9 
Farrar 28 20.1 100.0 
Total 139 100.0  
The axe and the farrar were used because of their familiarity and simplicity 
`while the sonki was used because it is simple and useful for tapping higher 
and biggest branches, also the sonki is more safe for the tree as it removes 
the bark only; it does not injure the wood. The mukmuk was used because its 
flexibility in releasing the hooks. The last was others (Farrar) because of the 
habit and familiarity. 
The right time for Hashab tapping and the number of tapping:   
Usually the right and the best time for tapping the gum trees is in October 
(specified by 97% of producers), but sometimes when the farmers are not 
able to tap the tree in October for any reasons, they can tap in November, 
and if failed tapping will be redone preferably in December or in February 
(February too late, refer to Ballal et al. 2005)) for the same production 
seasons.  
The gum Arabic producers tap the same tree only once per season. When the 
first tapping fails they go for the second tapping. Tapping is done mainly by 
households members as indicated by (55%) of the respondents, hired labor 
(14%), and by Nafir, assistance of relatives and friends (Table 4.21). picking 
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of the gum Arabic is also done by the same category of people respectively 
Annex (11).  
Table (4.21): Classification of people tapping the gum Arabic trees in Um 
Ruwaba and Rahad area 
Categories of tapers Frequency Valid Percent Cumulative Percent 
Household's members 77 55.4 55.4 
Nafir 3 2.2 57.6 
Assistance of relatives and 
friends 2 1.4 59.0 
Hired labors 19 13.7 72.7 
Households members and hired 
labor 30 21.6 94.2 
Households members, nafir and 
assistance of relatives and 
friends 
3 2.2 96.4 
All the above 5 3.6 100.0 
Total 139 100.0  
The producer usually taps between 40 and 10000 trees per year and the 
numbers of pickings differ determined by existing ecological factors 
(temperature, rain fall, speed of the wind, drought, etc). The numbers of 
pickings usually ranges between 5 to 8 pickings for about 54% of the 
respondents, from 1 to 4 pickings for 32%. About 14% indicated pickings 
ranging between 9 and 12 annex (12) .All the respondents mentioned that the 
period between two backings is two weeks. 
The minimum production of one tree ranges between 0-4 pounds while the 
maximum production may go up to 17 pounds. Winter was considered to be 
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the best time for collection of gum Arabic as suggested by about 85% of the 
respondents. About 15% preferred the summer collection. 
All producers suggested that the Hashab tree gets ready for tapping after it 
reaches 3 to 5 years. The period between tapping and collections differs 
according to ecological and physiological reasons. About 68% of the 
respondents indicated the need for 30 to 38 days between tapping and 
collecting of gum Arabic nodules from the tree. For 13% the period is 
between 12 and 20 days, while for 17% the period extends beyond 38 days 
Annex (13).  
The Criteria Used for Grading the Gum: 
The concept of grading is not familiar to the gum Arabic producers, though 
they sort gum granules by nodules volume, color, moisture content, and 
purity (Table 4.22). Most of the grading is done by the household members, 
relatives and friends and by nafir Annex (14). Producers sell their products 
as raw material immediately after picking. 
Table (4.22): The percentage distribution of gum Arabic producers in 
selecting the criteria for sorting gum Arabic nodules 
 Criteria of sorting nodule Frequency Valid Percent Cumulative Percent
 Volume 55 39.6 39.6 
 Color 2 1.4 41.0 
 Moisture content 3 2.2 43.2 
 No grading for gum  54 38.8 82.0 
 Others (purity) 17 12.2 94.2 
 All the above mentioned 8 5.8 100.0 
 Total 139 100.0  
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4.1.2.8. Principle 8. Monitoring and evaluation: 
This principle is concerned about the use of appropriate indicators that 
reflect the efficient achievement of the objectives of certification. These 
indicators include forest products yields, chain of custody, management 
activities and their social and environmental impacts. 
Of the many indicators, the study indicated that about 72% of the gum 
Arabic producers believed that the number of gum Arabic trees had 
increased due to natural regeneration, use of seeds from mother tree and 
reseedings by man. The rest of the producers (28%) believed that the number 
of the trees had decreased due to illicit cutting, low rainfall and attacks of 
pests and diseases Annex (.15) 
4.1.2.9. Principle 9: conservation and maintenance of high value forest. 
This principle is concerned with the conservation and maintenance of high 
value forest. 
In this respect the majority of the producers asserted the absence of exotic 
tree species in the area. All the existing species are indigenous and 
dominated by Acacia.senegal, Balanites.aegyptiaca, Azadirachta.indica 
(exotic), Compretum.hartmannianum, Faidherbia.albida, Ziziphus. 
spinachristi, Leptadenia.pirotechnica, Acacia.nubica and, Boscia. 
angustifolia. Only 4% of the respondents asserted the presence of invasive 
species and quoting the example of Calotropis.procera.  
Efforts of Forest research and FNC used demonstration farms in the past, 
which do not exist any more due to financial and technical limitations. 
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4.1.2.10. Principle 10 and 11 on plantation and non-timber forest 
products has been dealt with in principle 3.  
4.2. The results of Eldamazine Area (Acacia Company): 
The concept of working in groups or association is new for gum Arabic 
producers at Blue Nile State. Since they suffer from close linkages and 
common communication grounds that facilitate their effective organization 
same as in North Kordofan, the study focused in assessing the performance 
of the Acacia Company in the State as an alternative approach for gum 
Arabic production in Sudan. 
The Acacia Company in Blue Nile state is a self-financed private sector 
involvement in gum Arabic production and marketing in Sudan. Its 
production area is equal to 42300 Feddans.The main types of land use 
system practiced in the Blue Nile gum gardens are composed of producing 
gum Arabic (Annex 16), practicing intercropping and using rangelands 
based on the grazing privileges and rights. 
The landholding of the Acacia Company is rented from the Ministry of 
Agriculture owning the trees but not the land. The Company received four 
field trial-visits by the International Movement of Organic Agriculture 
(IMOA) - Certification Agency- which assessed the prevailing status of gum 
Arabic production farms in Kordofan and El Damazine states, Acacia seyal 
and Citrus in River Nile State, all under the management of the Company.  
These resulted into receiving the organic agriculture certificate for the Citrus 
and Acacia seyal; unfortunately this certificate did not affect the price or 
production because they still expose these products to the (internal) local 
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market. Regarding the gum Arabic, because of the biggest area they waiting 
for the last (fifth) field trial and the situation is promising because the 
Company exposed gum Arabic to the international market.     
The company practices intercropping to diversify its profit and avoid 
dependence on gum only. The main crops are sesame and sorghum. Table 
(4.23) summarized these crops, their productivities, output and returns. 
Table (4.23): The production, output and returns of Acacia Company crops  
Crop Production  (sacks) Stored (sacks) 
Return (SDD 
000) 
Sesame 325   - 3270 
Sorghum 4133 4133 14465.5 
Total   17735.55 
 
Acacia Company Management Plan (principle 7): 
The Company has a written management-working plan. The main objectives 
of the plan a part from producing and conserving the Hashab trees is to raise 
the standard of living of their labor.  The average number of gum trees 
(Hashab) is 215trees/feddan arranged in rows using planting machines. The 
garden is solely devoted for Hashab trees. 
The company is well acquainted with the role of the tree and its value to the 
environment, economic and social aspects. The average number of planted 
Hashab trees in company garden is 8922500 trees (215trees/feddan /41500 
feddan).     
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The Hashab regenerates naturally from seeds, or from direct sowing of 
seeds. The number of gum trees had increased due to natural regeneration 
(seeds from mother tree) with protection of production area. 
 The limiting factors which determine the liability of the trees for tapping are 
drought, the age of the tree and announced prices; the appropriate age for are 
drought, the age of the tree and announced prices; the appropriate age for 
taping is 4 years and the life cycle of the gum tree extends to 25 years. 
The Company usually taps 5000 trees per year. It prefers to use the Mukmuk 
for tapping the gum trees, because of its simplicity and safety for the tree, 
followed by both Sonki and axe. The right and the best time for tapping the 
gum trees is extended from the first of September to the beginning of 
November, The Company taps the same tree only once per season.  
 The Company also prefers manual picking than Mukmuk picking to assure 
the purity of gum. The numbers of picking differ determined by existing 
ecological factors and it ranges between 1-6 pickings  
The period between tapping and picking differs according to ecological and 
physiological reasons (40-50 days). Tapping and picking is done mainly by 
hired labor.  
The minimum production of one tree is zero, while the maximum production 
may go up to 24g/tree/picking. The summer collection is preferred due to 
high temperature. 
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The Company indicated the absence of exotic tree species in the area. The 
dominant species are Acacia.senegal,  Acacia nilotica, Balanites aegyptiaca, 
Compretum. hartmannianum,  Ziziphus. spinachristi 
The Company allows systematic grazing in two periods, the first one is 
before tapping the gum trees and the second is after picking. The domestic 
animals that graze in gum gardens are cattle, camels, goats and sheep, while 
the wild animals are birds, monkeys, rabbits, reptiles and wild cats. In 
contrast to expectation, the damages caused by domestic and wild animals 
are typically the same as the damages occurring in north Kordofan state.     
According to the Company the main factors affecting gum Arabic 
production are ecological, biological, economical, and technical factors 
(Table 4.24)  
Table (4.24): Factors affecting gum Arabic production in Blue Nile 
Factors Details 
Ecological Rain fall and temperature 
Biological grazing, pests and diseases 
Economical Announced prices 
Technical Labor's skills and the time of tapping and collection 
Acacia Company used safe organic pesticides made up of Neim Oil sprayed 
by suitable – safe - tools, and methods against locust.   
The main institutions that are involved with gum Arabic production and 
marketing in one way or another for Acacia Company include the Forests 
National Corporation and the Gum Arabic Company. The FNC provide the 
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land only, while GAC provides the Production Certificate, which dictates the 
quantities of gum Arabic allowed for export. There are no services provided 
by the local government for the private sector.  
The concept of grading is familiar to the Acacia Company, so it sells the 
gum after cleaned and graded it (principle 5). The company sorts the gum 
granules by nodules volume, shape, color, and purity. The grading is done 
by specialized well trained hired labor.  
The purity of gum is affected by the collectors whether they are well trained 
or not. The names, degrees and characteristic of cleaned and graded gum 
shown in table (4.25) 
Table (4.25): The names, degrees and characteristic of cleaned and graded 
gum 
Name Degree Characteristics 
اHPS First 
Solid ,regular shape 
nodule clean from 
impurities 
Clean Second 
Solid ,irregular shape 
nodule clean from 
impurities 
Sift Third  Granules clean from impurities 
Dust Fourth Clean powder 
The Company sells its gum Arabic directly in the international markets, and 
receives their payment of money on sale promptly. Although the Company 
obtains estimated revenue from gum Arabic ranging between 46 % and 60%, 
yet the Company was not satisfied with the prices received. 
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Chapter Five 
Summary, Conclusions and Recommendations 
5.1. Summary 
Gum Arabic is a strategic crop product that grows naturally in the Sudan. 
The gum Arabic commodity has dominated the world markets for 
generations, as it is a basic ingredient to many food and medicinal items. 
The Sudan dependence on the export earnings of gum Arabic for years has 
been threatened in the recent years by poor production and marketing 
policies that discouraged small producers from producing large quantities 
with good quality that fits with the international standards. The high 
competition from the neighboring countries and the synthetic products posed 
another threat to the livelihood of the small producing households in the 
gum belt of Sudan. The poor management of the production and 
conservation of the gum Arabic resources diverted the producers from 
growing gum into growing of other cash crops, severs tree cutting for 
making charcoal and fire wood. The end result was a degrading environment 
with southward movement of the gum belt. 
 The aim of this study was to see the factors that may facilitate the 
certification of gum Arabic to access more assured marketing opportunities 
in the world. The study used primary data for the analysis and secondary that 
for supporting the findings of the primary data analyses. The primary data 
was collected from a random sample of respondents in Um Rwaba and 
Rahad localities of North Kordofan State. The analysis was carried out using 
simple descriptive statistics, which is an appropriate method for such cases.  
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Findings of the study 
The social factors constituted one of the main elements that had influenced 
the performance of gum Arabic production and standardization. The marital 
status is high among the gum Arabic producers. It provides a positive sign of 
culture for carrying out a sustained family responsibilities and search for 
adequate income that would supply the basic needs of the household. 
Improving and maintaining the quantity and quality of their production of 
gum Arabic could achieve this. The early marriages result in extended 
families, which provide a good source for family labor that hedge against 
migration of young people out of the gum Arabic belt. The existence of 
young and middle age producers reflect willingness and experience in 
pursuing gum Arabic production system as a way of livelihood. 
Nevertheless, the decreasing numbers of old producers warns against 
depletion of indigenous knowledge about gum Arabic production, which 
needs to be augmented with intensive extension services to provide skills in 
area of sustainable natural resources management.  
The present responses among the gum Arabic producers ensured the high 
possibility of accepting new innovation, following rules and regulations for 
forest conservation and involvement in marketing operations. However, the 
present education level among gum Arabic producers warrants for the use of 
appropriate means of communication for transfer of new knowledge and 
awareness programs. The use of audio-visual aids might be a recommended 
means of communication given the prevailing status qua. This is because a 
large number of gum Arabic producers do not have access to radio and 
television facilities.  
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While involvement in crop production and animal raising forms the major 
source of income and social prestige, small producers depend on gum Arabic 
production as a second best source of livelihood. This dependence occurs 
without realizing the benefits that can accrue from certification of their gum 
Arabic collection regime. Certification becomes a prerequisite for enhancing 
the socio-economic status of the small households since it expands the 
opportunities for new markets and assured fair prices offered in the world 
market, and controls against unfair domestic marketing practices. 
There are few laws that regulate gum Arabic production and trade in Sudan 
that can lay a foundation for implementing certification of the product. Such 
laws deal mainly with natural resources conservation including the 
prohibition of illicit felling of trees and severe grazing. Domestic animals 
pose great source of threat to gum Arabic trees as they eat the crowns of the 
trees, nab and break the emerging branches, graze on the leaves of trees, and 
trample on the soil.  
However, certification requires additional laws that provide for safeguarding 
land tenure system, local decree for collection of gum Arabic in sacks, 
protection of forests using fire lines. Long term land tenure and usufruct 
rights to forest resources shall be clearly defined, documented and legally 
established.  
Further, there are other prevailing laws that restrict gum trade of which the 
monopoly of the Gum Arabic Company, the royalties, taxes and States fees 
that are levied against gum Arabic movement across states on its way to Port 
Sudan for export. The FNC is responsible for the planning and management 
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of forest trees ad products but remains non-functional when it comes to gum 
Arabic production, marketing and export policies and management.   
The severe felling of gum Arabic trees for making fire-wood and charcoal, 
construction of shelters, and the turn over of producers towards intensive 
cultivation of cash crops reveal the non-effective policies followed by the 
Gum Arabic Company and conflict with the local forests authorities mandate 
and functions. All these severe natural resources degradation takes place 
irrespective of the available non-operational laws forbidding trees felling. 
The involvement of the Gum Arabic Producer's Associations in trade aspects 
gives them a leverage of knowledge's and experience of the negative out 
comes of the Gum Arabic Company and taxes on their income and 
livelihoods.  
The main land use system practiced in the gum Arabic belt is composed of 
growing crops, forests and using range lands based on usufruct rights. The 
community chiefs grant the privilege of growing the crops and grazing the 
animals on the forests and gum Arabic gardens. The landholdings of gum 
Arabic vary among users, all lands are used under customary rights being 
inherited or purchased within the community system. Inheritance leads to 
land fragmentation (small size landholdings). Less than fifty percent of the 
producers have kept ownership records and documents. 
The traditional leaders protect the ownership rights on behalf of their people 
without receiving any payment in exchange. This role extends into the 
protection of land against illicit grazing, and caring for conflict resolution 
among people and tribes using the same resources. They sometimes act as 
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security guarantee for credit institutions in supplying loans to gum Arabic 
producers. 
Almost all the producers in the study area are members of one of the gum 
Arabic producers associations. Nevertheless they suffer from close linkages 
and common communication grounds that can facilitate their effective 
organization into unions to protect their production and price rights, and 
enhance their access to better credit and marketing services. It is difficult to 
find adequate access to credit since the main sources of credit are the GAC, 
the ABS, the money lenders and merchants at village level. The major 
alternative source to loan borrowing is the wide sale of animals for obtaining 
supplemental finance. The timing of repayment of loans varied among 
lending sources according to prevailing situations and the repayment takes 
place in kind and in cash.      
There are many institutions that are involved with gum Arabic production 
and marketing in one way or another. These include the Forests National 
Corporation (FNC), the Gum Arabic Company (GAC), and the Local 
Governments (LG), the small gum Arabic processing private companies, 
banks and traders. Given such a diversity of stakeholders these institutions 
failed to provide their mandated services except for training in tapping and 
gum Arabic collection.  
The gene bank policy of FNC to conserve the genetical characteristics of the 
gum Arabic trees (Hashab, Talh and others) is not well implemented. The 
efforts to conserve the genetical characteristics included provision of 
certificates to safeguards land tenure, reforestation, extension services, 
provision of seedlings, and establishment of nurseries (Table 4.75). Efforts 
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of Forest research and FNC used demonstration farms in the past, which are 
not existent any more due to financial and technical limitations.  
The services provided by the local government are focused on supply of 
drinking water, provision of health and education services. Still the 
government support for community development is considered as minimal.  
All producers practiced intercropping to diversify their local economy and 
avoid dependence on a single forest product. The Hashab tree offers several 
benefits during and after its life cycle period: it provides gum, wood for 
building and furniture, firewood, and charcoal. The estimated income 
generated by the Hashab tree ranged between SDD 100 and 57000. The 
percentage share of the contribution of the Hashab tree out of total income 
varied among producers. The highest revenue accounted between less than 
15% and 30% of the total income.   
Most of the producers sell their gum Arabic at village level, and receive their 
payment of money on sale promptly. The rest of the producers receive their 
payment in advance or a year later. In all, the producers were not satisfied 
with the prices they received, as they did not cover the cost of production, 
especially the high cost of tapping the gum. 
The concept of grading is not familiar to the gum Arabic producers. The 
producers sort the gum granules by nodules volume, color, moisture content, 
and purity. Most of the grading is done by the household members, relatives 
and friends and by nafir.  
The gum collected directly from the tree is more clean and pure than the 
other gum collected from fallen on the ground. The purity of gum is the 
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affected by the place of collection, mixing of Hashab gum with others gum. 
The degree of purity affects the quality and prices of gum sold in the market. 
The less pure gum would result in lower prices penalizing the high quality 
Hashab gum.  
The concept of a management plan was conceived and implemented by more 
than fifty percent. The required criterion indicated in principle 7 was 
customarily applied but not written. The gum Arabic producers were 
acquainted with the role of the tree and its value to the environment, 
economic and social aspects. The economical values of the tree include 
profit out of tapping and collecting the gum, making of firewood and 
charcoal, rising of their standard of living. The average number of planted 
Hashab trees in a typical garden ranged between 100 and one million trees, 
which were used as park area, and arranged as wind breaks and hedges. 
Most of the gum Arabic producers adopted the shifting cultivation system 
for gum Arabic production; some of them adopted the fallow period system 
while few practiced both the shifting cultivation and fallow type systems.  
The Hashab regenerates naturally from seeds, or use direct sowing, gum-
bush cultivation cycle, and artificial regeneration of seedlings. The limiting 
factors, which determine the liability of the trees for tapping, are temperature 
of the area, the age of the tree, announced prices, the appropriate age for 
tapping ranged between 3 to 5 years. The lifecycle of the gum tree extends 
from 23 to 28 years. 
The producers prefer the use of the axe, followed by Sonki and Farar, the 
Mukmuk, and the farar alone. The right and the best time for tapping the 
gum trees is in October specified by ninety seven of producers, they can tap 
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in November, and if failed it will be redone preferably in December or in 
February for the same production seasons. The gum Arabic producers tap 
the same tree only once per season.  
The period between tapping and picking differs according to ecological and 
physiological reasons. Tapping and picking is done mainly by households 
members, hired labor, Nafir, and by assistance of relatives and friends. The 
producer usually taps between 40 and 10000 trees per year. The numbers of 
picking differ determined by existing ecological factors such and it ranges 
between 5 to 8 pickings for more than fifty percent of the respondents. 
The minimum production of one tree ranges between 0-1.7 Kg, while the 
maximum production may go up to 7.6 Kg. Winter was considered to be the 
best time for collection of gum Arabic, but fifteen percent preferred the 
summer collection. 
On monitoring and assessing the performance of gum Arabic tree producers 
it was indicated that the number of gum trees had increased due to natural 
regeneration, use of seeds from mother tree and reseedings by man, while 
another view believed that the umber of the trees had decreased due to illicit 
cutting, low rainfall and attacks of pests and diseases. Management activities 
of high value forest products shall maintain and enhance the attributes of 
such forests. The majority of the producers asserted the absence of exotic 
trees species in the area. All the existing species are indigenous and 
dominated by Acacia. Senegal, Balanites. eygyptiaca, Azadirachta indica, 
Compretum.hartmunimum, Faidherbia.albida, Zyisphus.spinachristi , 
Acacia. nubica, Very few (4%) indicated the presence of invasive species 
quoting the example of calatropis. procera,  
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Demazine Rsults: 
The Acacia Company in Blue Nile state produces 42300 feddans of 
diversified crops including sesame, sorghum and gum Arabic. The Acacia 
Company adopted a written management plan which is in line to principle 7. 
It is also acquainted with the role of the tree and its value to the 
environment, economic and social aspects. The Company tapped 5000 trees 
per year, using the Mukmuk as top priority followed by both Sonki and axe; 
it taps the same tree only once per season.  
The Company picks the gum Arabic manually to assure the purity of gum. 
The Company allowed systematic grazing in two periods, before tapping and 
after picking. It also used Neim Oil sprayed by suitable – safe - tools, and 
methods against locust.   
Grading is used by the Acacia Company and sells its gum Arabic directly in 
the international markets. The Company received revenue from gum Arabic 
ranging between 46 % and 60%.  
5.2. Conclusions:  
The Challenges and Opportunities of Gum Arabic Certification: 
The findings of the study revealed a rather bleak situation for gum Arabic 
forest resources in the Sudan. They are mismanaged and therefore depleted. 
The responsible institutions for conserving, development and maintenance of 
these forests are weak. In spite of the existence of several policies, laws and 
regulations their implementation is non-effective. The land tenure patterns 
reduce the economic incentives and the marketing practices are often not 
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conducive for achieving sustainable management and use of gum Arabic 
forests. National government and donors partners give low priority to forest 
issues. A result of all this is that the potential contribution of gum Arabic 
forest resources to poverty reduction, economic development and ecological 
and hydrological stability are far from being realized. However, it is possible 
to turn the present negative trend in the gum belt. One tool towards 
sustainable forest management is forest certification. 
5.2.1. Challenges of Gum Arabic Certification: 
 The main challenges facing gum Arabic certification in Sudan are:  
• High cost associated with forest certification, 
• Poor roads and other infrastructure systems in the study area make 
forest certification costly to set up and maintained.   
• Lack of certifiers with experience in the ecology and regeneration of 
gum Arabic. 
• Lack of standard policies. 
• Weak supervision of FNC (damages by animals, Illegal cutting and 
grazing by nomads)  
• Weak forestry institutions especially for the implementing of forestry 
regulation and enforcement of forest laws 
• Financing problems 
• The low level of information on Forest Certification in general 
• Political instability 
• Poor capacity of local civil society organizations, in the rural 
community and local NGOs to monitor sustainable forest 
management. 
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5.2.2. The Opportunities: 
The opportunities are: 
• Rich of ecological, social and economic knowledge about the gum 
tree (acacia senegal) 
• Available Base Line Data (BLD) at the FNC. 
• Annual assured minimum sustained harvest.  
• Resiliency of species relevant to the gum belt (specific ecological 
niche)  
• Collaborative small producers who produced gum Arabic and other 
crops for cash and subsistence based traditional customary land tenure 
and access usufruct rights. 
• Well developed quality control measures for gum Arabic harvesting 
and processing  
• Ability of the certified gum Arabic to command a price premium in 
the market place 
• Well developed market for certified forest non-timber products that 
gives a value for standardized product 
• Increasing numbers of environmentally and socially concerned 
customers who are asking for forest products emanating from 
sustainable Forest Management     
• There are considerable areas of gum Arabic (the belt) which help to 
motivate efforts towards Forest Certification as a tool for Sustainable 
Forest Management. 
• Government institutions are becoming increasingly open to the 
involvement of the civil society in forest management and monitoring. 
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• Donors agencies interested in the forestry sectors are considering 
forest certification as a positive tool for the promotion of sustainable 
forest management. 
• Adequate basic information about gum Arabic compared with 
countries in Europe and North America where, most of Forest 
Certification is found  
5.3. Recommendation: 
Based on result and discussions, the following recommendations are 
forwarded to promote sustainable forest management via forest certification 
in the Sudan: 
• Forest Certification has to be given a real chance to develop and not 
being unfairly criticized and down turned. 
• A critical and transparent analysis of the forest certification problems 
in the Sudan and strong efforts to address these problems could pave 
the way for a rapid increase of forest certification in the Sudan as a 
way towards sustainable forest management. 
• Effort should be strengthened by FNC and FAO to produce accurate 
and reliable data on forests and NTFPs products. 
• Civil societies and, trade unions, ENGOs and civil rights 
organizations have important roles to play in forest certification. 
Government should look upon such organizations not as threats but as 
necessary complements to gain confidence and success in the field. 
• While some needed physical investments are quite costly (but still 
needed) e.g. as roads, IT-solutions like telecommunication by cellular 
phones and GIS by GPS etc are fairly low-cost and, hence should be 
specially supported.  
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• All the effort should be made to support development of 
comprehensive gum Arabic policies and legislation to cope up with,  
• To implement the Land tenure law 2008 to document property rights 
and registration of lands, 
• To write the area specific forestry management plan by the concerned 
Forestry authority in each locality of gum Arabic production area in 
Sudan, 
• To map the production area under gum Arabic. 
• Conduct more studies and research to link trade to the sustainable 
management of forest resources and to weight the social, 
environmental and economical benefits from certification. 
• Adopt an extension programs to raise the producers and consumer 
awareness about certification.  
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Annexes 
Annex (1) Farmer’s Questionnaire 
This questionnaire is constructed by Ms Hagir Mahagoub Elnasri for sake of 
collecting data for PhD research. Your collaboration through provision of 
accurate data would enhance the possibilities of arriving to fruitful results 
that will be reflected in your area. Your answers will be highly confidential 
and will not be used for any others purpose than the research. Put a tick 
where specified to indicate the accurate answer. 
  1/General Characteristics  
State  
Province  
Locality   
Village  
Respondent name 
Age  
Marital status (1) Single (2) married (3) Divorced 
Educational level (1) illiterate (2) Khalwa (3) Primary (4) Secondary,  
(5)University (6) Others…. 
Family size  
Source of income (1). Agriculture (2). Animal rearing (3). Private business. 
(4) Others. 
2/Gum Arabic Collection 
2.1. Gum Gardens 
- What is the area of your gum garden? p3. Indigenous people’s rights& p4. 
Community relations and worker’s rights 
-what is the type of land use (1) agriculture (2) forest (3) range land (4) 
mixed. p2. Tenure and use rights and responsibilities 
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-Do you practice intercropping? 
(1) Yes (          ). (2) No (            )  
If yes what are the other crops and how much their quantity, consumed, 
stored and returns from these staple crops? (Table 1) P5. Benefits from the 
forest 
Crop Quantity consumed stored return 
     
     
     
 (Table 2) 
Source of income Quantity/Year Price/unit 
Gum Arabic   
Agricultural crops   
Animals   
Trade   
others   
-What is the type of your land ownership? P2. Tenure and use rights and 
responsibilities 
1. Customary land tenure. 
2. Tribe/clan ownership 
3. Inherited 4. Rent 5.Puchased 
6. I owned the land, but not the trees 
7. I owned the trees, but not the land  
-Do you keep records and documents for your land tenure? (1) Yes (          ). 
(2) No (            )  
-If not, how do you mange your gum business? 
-Is there is a management working plan ensures the sustainability of forest 
product and services? p 7 Management plan. 
(1) Yes (          ). (2) No (            )  
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-What are your objectives behind retaining hashab trees in your farm 
-What is the number of hashab trees in your garden? No 
-What is the arrangement of trees in the farm? 
1. as windbreak 2.Headgerows  
3. Parks land random distribution 
4. Others 
- Is your garden solely devoted for hashab trees? P5 Benefits from the forest 
1. Agricultural crops and hashab trees (Agro forestry). 
2. Solely for hashab trees (farm forestry). 
3. Hashab and Talih. 
4. Others. 
If the answers is (3) what is the distribution between hashab- talih? 
 P10& 10.3. Plantation 
 (1) No of Hashab tree …………… (2) No of Talih tree……………… 
-What is the type of cultivation? 
1. Shifting 2. Fallow period 3.gum –bush cycle. 
-Is there a wild animal in the forest? (1) Yes (          ). (2) No (            ) 
-If the answer is (yes) what are these animals? 
 Reptiles, rabbits, rats, squerrets, wild cats and guinea 
-Is there privilege of grazing in the forest? P 2 Tenure and use rights and 
responsibilities 
(1) Yes (          ). (2) No (            ) 
-If the answer is (yes)   tick the animals that graze on forests 
1) Goats 2) Sheep 3) Cattle 4) Camels   5) Others (Donkeys) 
-What is the type of grazing? 
1) Free access grazing 2) Systematic grazing 3) Grazing in private lands 4) 
Others P 2 Tenure and use rights and responsibilities 
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-What are the damages caused by domestic and wild animals on hashab 
trees?  P6 Environmental impact 
3/Gum Arabic tapping: 
-What is the right time for hashab tapping? p 7 Management plan October 
-How many times you tap the hashab tree? Once 
-Who tap the tree? 
1. Household’s members 2.Nafir  
3. Assistant of relatives and friends 4.Hired labors5.others. 
-What is (are) the tool(s) use for tapping? 
1/ an axe  2/ Sonki  3/ Mukmuk 4/ Others 
-What is the most efficient tool? 
-specify the efficiency of the best tool 
-What determine the liability of the trees for tapping? 1) Age of the tree 2) 
Drought 3) Temperature 4) Prices 5) Others 
  -How many hashab tree you used to tap /year?  No……………. 
  -How many Talih tree you used to tap/year? No………….. 
  - What are the main costs of tapping? If possible breakdown the total costs   
to its components 
Needs Price/person No.of  
workers/feddan
Total 
cost/feddan 
No. of 
feddan 
Total 
cost 
Transport      
Water      
Bursary/day      
Meals      
-What is the age in which hashab tree become ready for tapping?  
-what is the age of technical rotation of tapping operation?   
-What is the importance of the tree after this age? It has many different uses 
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1) Fire wood 2) Charcoal 3) Building poles 4) Fencing materials5) Seeds 
collection 
-What is the type of hashab regeneration? 
1) Natural regeneration by seeds from mother trees 
2) Direct sowing of seeds. 3) Direct sowing through Toungia. 
4) Gum –bush cultivation cycle. 5) Artificial regeneration through seedlings. 
4 Gum Picking: 
-What is the period between tapping and collections? P8 Monitoring and 
assessment 
-How many pickings made from hashab trees? 
-Who make the picking? 1/ household’s   2/ Nafir 3/Hired labors 4/others 
-what are the tools used for picking? P 7.1e Management plan 
1/an axe 2/ sonki 3/Manuel 
-What is the most efficient tool for gum picking and why? 
-What is the total cost of picking? If possible breakdown the cost to its 
components. P8, 8.e Monitoring and assessment 
Needs Price/person No.of  
workers/feddan
Total 
cost/feddan 
No. of 
feddan 
Total 
cost 
Transport      
Water      
Bursary/day      
Meals      
5 Gum Arabic productions 
-In the last three years how many trees are there in your garden? 
-What is the productivity of your garden? P 9 Maintenance of high 
conservation value forest. 
-What is maximum production of one tree / pick? 3Kg  
-What is the lower production of the tree? 500 g 
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-Is the winter collection is better than summer collection or the opposite is 
true? The winter collection is better. 
-What are the factors that affect the production of gum Arabic? P6. 
Environmental impact 6.1 1/climatic 2/labor3/pest and disease 
 4/prices 5/marketing6/others 
-Do you use fertilizer or pesticides? (1)Yes (          ). (2) No (          ) 
Environmental impact 6.6 
-If the answer is (Yes) mention these fertilizers and pesticides? 
-What are the tools and equipment used in the application of fertilizers and 
pesticides? 
 1) Plastic bags 2) masks3) Full suit uniform for fertilizers and pesticides 
applications 4) Container for mixing pesticides 5) Glooves 6) Aircrafts 
-Is it suitable for use? (1)Yes (          ). (2) No (          ) 
--Have you received any training regarding the use of these tools and 
equipment? (1)Yes (          ). (2) No (          ) 
-How much is your income? 
-How much the revenue from hashab contribute to your income P5.1 
1/15 %<  2/   15-30%   3/  31-45%    4/ 46-60%    5/  >60% 
-What are the criteria used for grading the gum? 
 (1) Nodules volume (2) color (3) moisture content (4) all the above 
mentioned (5) others purity 
-Do you dispose of your gum as raw or cleaned and graded? (1) Raw (2) 
Cleaned (3) Cleaned and graded P5.2 
2. -Who do the process of grading and cleaning? (1) Household’s 
members 2.Nafir 3. Assistant of relatives and friends 4.Hired labors5.others. 
-What are the factors that influence the purity of the gum? P6 Environmental 
impact 
 113  
Place of 
collection 
Collector Mixed  Others 
Tree Trained With Talih Part of park  
Ground Not trained Other gums sand  
6 Marketing of Gum Arabic: 
-When you market your gum? 1) Before picking 2) After picking 
-How you market your gum? P5.2 
1/ village markets 2/at farm 3/principal cities 4/others 
-To whom you dispose your gum? 1/village traders 2/peddlers and 
mediators. 3/principal city gate 4/company 5/FNC 
-What is the policy of payments? P5 
1/ to receive some money in advance.2/to receive all the money one year 
later. 3/to receive all the money spontaneously  
-Are you satisfied with the current prices? (1)Yes (         ). (2) No (          ) 
Why? Specify 
- Are there a different taxes and customs impose on gum Arabic? 
 (1)Yes (         ). (2) No (     ) 
- If the answer is (Yes) mention the different taxes and customs their values 
and the institution received them? P1.2. Compliance with laws and FSC 
principles 
Taxes or Customs Value SD/D Institution received the 
value 
Marketing taxes   
Production taxes   
Transport   
Zakat   
7/Policies related to gum production? 
Micro level 
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-Is the traditional leaders have any say in gum production and marketing? 
(1)Yes (          ). (2) No (          )  
- If the answer is (Yes) mention their role? 
-The role of traditional leaders in gum production 
-Is the traditional leaders have any say in gum Grades, prices, taxes, P8 
Monitoring and assessment &8.2&P5.2 (1) Yes (          ). (2) No (          ) 
- If the answer is (Yes) mention their role? 
Activities Role of local government 
Gum grading  
Price setting  
Taxes  
 
-What are the conditions under which the traditional leader can reallocate the 
agric land? Giving significance for gum gardens? P 3 Indigenous people’s 
rights 
-Is there any money or gum go to the traditional leaders? P 3.4 Indigenous 
people’s rights (1) Yes (          ). (2) No (          ) 
-What are the services provided by the traditional leaders? P 3.4 Indigenous 
people’s rights 
-Are the gum producers organized? P4.3 Community relations and worker’s 
rights 
1/ No they work on an individual basis 
2/ Yes they work through association, union and cooperatives 
-Is it difficult to organize producers into unions to protect their rights? 
 1) Yes (          ). (2) No (          ) 
-What are the factors that restrict farmers to work in groups? 
1) Communication difficulties. 
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2) Finance. (poverty). 
Mesolevel 
-What are the different institutions involved with gum production in your 
area? P4. Community relations and worker’s rights 
1/FNC 2/Gum Arabic company 
3/ local government 4/ Ministry of  
finance 5/ other institution  
-What are the services provided by each institution? 
1) FNC: 
2/ Gum Arabic Company 
3/ local government 4/ Ministry of finance: Finance the season 
5/ other institution: Agricultural Bank  
-What are the laws that regulate or restrict the development of gum trade in 
your area? P1 Compliance with laws and FSC principles 
How much control by FNC? P1.4 Compliance with laws and FSC principles 
Policy of FNC with-respect to reserved forests in hashab area? For gene 
banks? P6 Environmental impact 
Macro level: 
-What are the national policies that regulate restrict gum production?   
Policies that organize and regulate gum production 
1) Prohibition of illicit felling, release of monopoly, Finance of tapping 
and picking procedures, price subsides and enhance marketing procedures, 
encourage industrial gum processing.,promulgation of gum producers 
associations 
-Policies that confront development of gum Arabic production: 
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1) Free trade.2) Gum monopoly.3) Royalties and taxes.4) Lack of finance.5) 
Pricing policies 6) Engagement of government in peace settlement.7) 
Policies of rangelands.8) Restriction of export. 
 9) Lack of infrastructure and public services at areas of production. 
P1.Compliance with laws and FSC principles 
-Do you know the laws and legislations of FNC which are related to gum 
arabic? 1) Yes (   ). (2) No (   ) P1.Compliance with laws and FSC principles 
-If the answer is (Yes) mention them? 
Are you satisfied with these laws and legislations? 1) Yes ( ). (2) No (  )         
-What is the service provided by the government for community 
development? P.5. Benefits from the forest 
General: 
-Is the number of hashab trees in your area decreasing or increasing? P8.2 
 (1) Increase (          ). (2) Decrease (            ) 
How did you know? 
Specify the reasons.P9. Maintenance of high conservation value forest & 
P8.2& 8 Monitoring and assessment.  
-Have you received any training regarding gum production? 1) Yes ( ). (2) 
No (     )         P4 Community relations and worker’s rights 
-If the answer is (Yes) fill in the tables 
Fields of training No. of training session Need for training Organizing body 
Tapping    
Collection    
Nursery 
Techniques    
Marketing    
-Are the hashab trees in your garden artificially or naturally generated? 
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-If artificial are through seeds seedlings P9.1 Maintenance of high 
conservation value forest. 
-If seedlings what is your main of seedlings? 
-Is it possible to have credit accessibility in your site? P4.1 
-If yes what are the main sources of credit? P4.1 
-what are the conditions of the contracts? 
-What the methods followed to finance the season? 
1/ Loans 2/borrowing 3/Sheyl system 4/other 
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Annex (2).  Laws Regulate Gum Arabic Business: 
 Laws Regulate Frequency Valid Percent Cumulative Percent 
 No answers 120 86.3 86.3 
 Illicit felling protection law 10 7.2 93.5 
 provision of certificates to  
 safeguards land tenure 1 .7 94.2 
 Local decree for gum Arabic  
 collection in sacs 2 1.4 95.7 
 illicit felling  and grazing 
 protection law &provision of 
 certificate for land tenure   
5 3.6 99.3 
 Total 139 100.0  
 
Annex (3). Control of Production 
Control production Frequency Valid Percent Cumulative Percent
 No 115 82.7 82.7 
 Yes 24 17.3 100.0 
 Total 139 100.0  
 
Annex (4). Control of Marketing 
Control of 
Marketing 
 
 
Frequency Valid Percent Cumulative 
Percent 
No 131 94.2 94.2 
Yes 8 5.8 100.0 
Total 139 100.0  
No. Item Percent (%)  
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Annex (5). Taxes, Fees and Subsides on Gum Arabic in the Sudan, 2002- 
2006 
Taxes, Fees and Subsides
1 Tax on farm production 2% of price support
2 Zakat on crops 10% of price support
3 Contribution for forestry department  5% of price support
4 Storage use for forestry department   150 SDD/ sack
5 Supports of the states producing Gum Arabic 5% of price support 
6 Support of General Sudanese Farmers Union 20 SDD/ Kantar  
7 Support of union of Gum Arabic producers 20 SDD/ Kantar  
8 Services (markets/ localities) 200 SDD/ Kantar  
9 Stamp of war wounded 150 SDD/ Kantar  
10 Service fees of marketing transportation 9 SDD/ Kantar  
11 Business profit tax (by states) 300 SDD/ Kantar 
12 Export fees by states 300 SDD/ Kantar 
13 Measures fee by state 10 SDD/  Kantar 
14 Tax of Measures & Control 1900 SDD/ lot
15 6981 SDD/ Container 
16 The Sea Port Key taxes 20000 SDD/ Container
17 Foreign Trade Fees 1000 SDD/ lot
18 Health fees 4000 SDD/ lot
Source: Gum Arabic Company, Sudan.2009 
Annex (6). Gum Arabic Garden Area in Feddans 
Area in Feddans Frequency Valid Percent 
Cumulative 
Percent 
 4_50 111 79.9 79.9 
 51_97 18 12.9 92.8 
 98_144 6 4.3 97.1 
 145_191 1 .7 97.8 
 192_238 1 .7 98.6 
 more than 238 2 1.4 100.0 
 Total 139 100.0  
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Annex (7).The Damages Caused by Domestic and Wild Animals on Hashab 
forest:  
Damages Frequency 
Valid 
Percent 
Cumulative 
Percent 
.00 2 1.4 1.4 
 Camels browse the crown and leading shoots    
 cease develop 37 26.6 28.1 
 Goats graze the leaves of trees retard production 2 1.4 29.5 
 Eradication of seedlings and saplings and  
 trampling of soil 12 8.6 38.1 
 Nabbing and breaking of new branches 49 35.3 73.4 
 Both camels and goats eat the gum 6 4.3 77.7 
 Eradication of seedlings and nabbing and 
breaking 5 3.6 81.3 
 Camels brows, goats graze, eradication of  
 seedlings 9 6.5 87.8 
 Camels browse, nabbing and breaking, both  
 camels and goats eat 4 2.9 90.6 
 All the above mentioned 13 9.4 100.0 
 Total 139 100.0  
 
Annex (8). The Services Provided by the Traditional Leaders  
Services Frequen
cy 
Valid 
Percent 
Cumulati
ve 
Percent
.00 2 1.4 1.4 
Protection of tree from illegal felling and 
grazing
93 66.9 68.3 
Resolution of conflicts and dispute among local 
people
6 4.3 72.7 
Grantee security 1 .7 73.4 
Grovision certificate to safeguard land tenure 2 1.4 74.8
No services provide by local government 20 14.4 89.2 
Protection of tree from illegal, resolution of 11 7.9 97.1
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conflicts
Protection from illegal felling, conflict 
resolution, guarantee security
4 2.9 100.0 
Total 139 100.0  
 
Annex (9): Factors determining the Liability of the trees for Tapping 
 
Factors Frequency Valid 
Percent 
Cumulati
ve Percent
No answers 5 3.6 3.6 
Age of the tree 14 10.1 13.7 
Drought 13 9.4 23.0 
Temperature 29 20.9 43.9 
Prices 7 5.0 48.9 
Age of the tree and drought 4 2.9 51.8 
Age of the tree and temperature 53 38.1 89.9 
All the above mentioned 14 10.1 100.0 
Total 139 100.0  
 
Annex (10). Types of tools used in tapping gum Arabic trees in Um Ruwaba 
area and El Rahad 
Types of tools Frequency Valid Percent Cumulative 
Percent 
An axe 65 46.8 46.8 
Sonki 18 12.9 59.7
Mukmuk 3 2.2 61.9 
Farar 17 12.2 74.1 
An axe and sonki 13 9.4 83.5
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An axe and mukmuk 10 7.2 90.6 
mukmuk and others (farar) 11 7.9 98.6 
All the above 2 1.4 100.0
Total 139 100.0  
 
Annex (11). Pickers of the gum 
Pickers of  the gum 
 Frequency Valid Percent 
Cumulative 
Percent 
Households 103 74.1 74.1 
Nafir 3 2.2 76.3 
Hirelabors 5 3.6 79.9 
Relatives and friends 1 .7 80.6 
House holds and 
hirelabors 23 16.5 97.1 
House holds, nafir and 
hire labors 4 2.9 100.0 
Total 139 100.0  
 
Annex (12). Numbers of Pickings: 
 
Annex (13). The Period between Tapping and Collections 
 The Period Frequency Valid Percent Cumulative 
Percent 
 12_20 18 12.9 12.9 
 21_29 3 2.2 15.1 
 30_38 94 67.6 82.7 
 More than 38 24 17.3 100.0 
Total 139 100.0  
 Numbers of Pickings Frequency Valid Percent Cumulative Percent 
 5_8 75 54.0 85.6 
 9_12 19 13.7 99.3 
 More than12 1 .7 100.0 
 Total 139 100.0  
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Annex (14). Distribution of graders and cleaners of gum Arabic in Um 
Ruwaba area and El Rahad area   
 Distribution of graders and  
  Frequency
Valid 
Percent 
Cumulative 
Percent 
 .00 4 2.9 2.9 
 Household's members 89 64.0 66.9 
 Nafir 19 13.7 80.6 
 Assistance of relatives and  
 friends 18 12.9 93.5 
 Hired labor 5 3.6 97.1 
 Total 139 100.0  
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Annex (15) Gum Production by Acacia Company   
SEASON ABUGMAAL KHORDUNIA TAKAMUL GRAND 
 1 ST  pick 
2ND 
PIK 
3rd 
pick 
4th 
pick total 
1 ST  
pick 
2ND 
PIK 
3rd 
pick 
4th 
pick total 
1 ST  
pick 
2ND 
PIK 
3rd 
pick 
4th 
pick total TOTAL 
1998-1999 2325 2024 464 54 4867 0 0 0 0 0 0 0 0 0 0 4864 
1999-2000 1970 3562 2895 2230 10665 0 0 0  0 0 0 0 0 0 0 10665 
2000-2001 17181 17402 11914 4079 50576 0 0 0 0 0 0 0 0 0 0 50576 
2001-2002 35710 29476 16178 7669 89034 0 0 0 0 0 2752 3636 3425 2341 12152 101186 
2002-2003 23353 12163 6361 2872 44978 8771 6689 2199 0  17659 5325 3136 2339 752 11552 74189 
2003-2004  4082 1191 149 0 5422 33262 9939 178 0 43378 3556 3555 1243 705 9059 57859 
2004-2005 36796 16745 4564 1360 59465 39114 16768 3001 665 59647 14090 10210 3611 3282 31193 150305 
2005-2006 30483 28501 18256 9988 87228 50598 53669 25952 13219 143438 1921 2821 2048 1114 7904 238570 
2006-2007 30692 41770 38500 35508 146461 92146 74364 52302 27084 245897 11533 15399 10565 5516 43013 435900199 
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Annex 
Gross Returns and cost of tapping and collection of gum Arabic by small 
producers in Um Ruwaba and Rahad Localities, Nnorth Kordofan State. 
Items Values (Sp) Percentages (%) 
Gross Returns 741476.3  
Cost of tapping labor 251.6715 0.10 
Cost of tapping labor transportation 5677.536 2.27 
Cost of tapping labor water 7540.146 3.02 
Cost of tapping labor food 15536.5 6.20 
Cost of collection labor 218225.4 87.26 
Cost of collection labor transportation 739.1304 0.29 
Cost of collection labor water 2368.116 0.95 
Total cost 250086.8 100 
Gross margin return 491389.5  
 
 
 
 
 
 
 
